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PREFACE TO THIRD EDITION 


The rapid advances made in the surgical treatment of henna m the past 
few \cars have created a need for a third edition of this work which is indeed 
gratifying 

lach chapter has been thoroughly reused, important additions ha\c been 
made and there havo been some deletions of operations that arc not in general 
use The book has been completely revised and the tv pc entirely reset Text 
and illustrations ha\c been planned so that the\ will be most helpful for quick 
reference This necessitates some repetition which is unavoidable The bibliog 
raphy has been brought up to date 

New chapters have been prepared covering complications of henna internal 
supravesical hernia epigastric hcima hernia into the broad ligament, industrial 
hernia and recurrent inguinal hernia The latter subject presents certain 
special problems which heretofore have been given little or no attention in 
surgical monograplis 

The Cooper’s ligament operation is described accompanied by excellent 
illustrations The popular operation of Babcock is given in detail since he has 
been a pioneer in the successful use of fine wire sutures Jlarrington's operation 
for diaphragmatic hernia is described and illustrated New observations have 
been added on early rising after operation suture materials embolism and 
thrombosis preoperative and postoperative treatment, ns well as new statistics 
on the rarer types of hernia The latter were secured bv pnv ate correspondence 
with surgeons as well as a review of the hernia literature umlei various titles 
Many beautiful new illustrations have been added fine drawings by the 
accomplished artists Miss Helen Lorraine and Mr Ralph Sweet who spared 
neither skill nor time m preparing them 

It may be thought that too much attention is devoted to the nonoperative 
treatment The indications and limitations for the ambulatory method are 
?/w kwinrw vksmJUa feUwwl tUa w/lw/iwxwmte 

widespread use of strong sclerosing solutions in the hands of the inexperienced 
Because the method requires more time than does operation to effect a cure 
and because of the frequent lack of coopeiation on the part of the patient it 
is seldom suited to the large industrial hernia Experience has shown that the 
method has a definite field in carefully selected small hernias ra the physically 
handicapped, and in extreme old age Infants and children respond to the 
treatment more promptly than do adults 

My thanks are due to Professor Oscar Ivamsscvich Argentine Ambassador 
to the United States for helpful suggestions to the personnel of the Lane 
Medical Library, to Miss Hazel Granger and staff of the Los Angeles County 
Medical Library , to Mrs Marjorie Hutchins Moore Librarian of the American 
Medical Association Library to Miss Ella Salmonsen of the John Crerar 
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Librar} to Mr Wjlhs T 'Wright libran-m of the Army Medical Libraiy 
to my secretary Miss Trice M Faulisi for hci painstaking typing of the manu 
script, and to the surgeons of North and South America who have kindly 
cooperated by sending suggestions to improve the technique as well as new 
statistics 

Leigh F Waisov 

Los Angeles Calif 

PREFACE TO SLGOnD EDITION 

The adoption of the modem injection method for the treatment of certain 
types of teduciblc hernia bj many industrial coiporations insurance companies 
and state industrial commissions necessitates the revision of this book Ex 
penence has com meed me of the value of this treatment and of its far reaching 
economic importance to industry 

Much of the historical material has been omitted from the text and the 
description of many operations for hernia have been deleted because these pio 
ccdurcs are not now in general use being limply of historic interest m the de 
vclopmcnt of hernia surgery Emphasis bn-} been placed on the original Hoisted 
operation for inguinal hernia by the silk technique to couform to present day 
practice which is replacing fascia lata transplant m certain cases of large 
and recurrent inguinal hernias 

The medicolegal chapter has been rewritten to embrace the latest opinions 
of the insurance carriers and the rulings of the state industrial commissions 

All the new drawings have been made 1 j Mr W C Shepard My thanks 
are due the personnel of the Los Angeles Count} Medical Library especially to 
Mrs Mar} E Irish the librarian and to Miss Hazel Granger for their many 
suggestions and courtesies to m} secretary Miss Emilifi M ireeaux for her 
painstaking work m typing the manuscript and to my publishers ,for their 
constant helpfulness and consideration 

Leigh l Watson 

Los Angeles Calif 


PRErACD TO TIRST EDITION 

The object of this book is to present within leasonablc space the most 
important features of the anatom} ctiologj s}mptoms diagnosis differential 
diagnosis and prognosis of hernia together with the best operative technique 
of modern surgeons 

A brief historical sketch has been incorporated in the more important 
chapters More space has been devoted to the anatom} than is usual in works 
on hernia in order to hav e the material accessible and to render unnecessary a 
search through the more exhaustive ticatiscg devoted exclusively to anatomy 

During the preparotion of this volume every source of information has been 
studiously sought and a great amount of literature has been accumulated 
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To consult all of this lias been no small undertaking, but thanks to the facilities 
afforded by the John Crcrar Library, where almost all of the reference work 
has been done, this task has been rendered comparatively easy 

The operations for hernia arc legion and it is impossible to give all of them 
m a one volume book, consequent!} some good ones have been omitted The 
author has adhered to the plan of giving tn detail the technique of the operation 
he uses for each vanctj of hernia Other methods that arc less gcnerall} used, 
but invaluable m certain cases, are outlined briefly 

The Inbliograph} has been selected ver} carcfulh and with the hope that 
the original articles will lie consulted, a mnjorit} of these contain exhaustive 
bibliographies 

In order to avoid repetition and to save space, cross references have been 
used frcelv and the render is urged to consult the index 

All the drawings have been made specially for this work bv Mr W C 
Shepard, whose painstaking efforts and heart} cooperation have made it possible 
to present the subject from a new point of view, and also to combine the 
anatomical details with the operative technique m the same drawings, thus 
greatl} increasing their value 

The author takes pleasure in acknowledging lus obligation to the man} 
physicians at home and abroad who have been most kind lit answering letters 
of inquiry 

His thanks are also due to Dr AY AV AVatkins, for advice on roentgen 
ray technique, to Mr Robert J Folonic and to Air Hendrik Folontc for sug 
gestions on the medicolegal chapter, to Dr L J Mitchell and Mr AYiIIiam 
AYhitford for editorial suggestions, to Miss Maj AATntford for her excellent 
work m t}ping the manuscript, to Mr A\ r A Brennan and Miss Florence 
Carpenter for assistance m translating, to the members of the staff of the 
Surgeon General’s Librar> for their man} kindnesses, to the entire personnel 
of the John Crcrar Library, and especially to Mr J C Bay and Miss Ella 
Salmonsen for their mnnj helpful suggestions and courtesies, and to the pub 
Jjsbwii /or their cheerful cooperation duung the four years that the book has 
been m pieparation 


Chicago, 111 


Laan F AVatsov 
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HERNIA 

CHAPTER I 

HISTORICAL INTRODUCTION 

“No great and perfect ttork is cternccomphshcd at a single effort, or 
receives its final polish from one instrument " (Galen ) 

We arc mast of us him practitioners and I often wonder whether we 
are mindful of what fins been accomplished be our predecessors and if we 
sometimes pause at the historical mileposts established In those who base 
labored so diligcnth and necomphslied so much under difficulties of which 
uc lia\c no conception 

Ilcrnm is undoubtedly ns old ns the his ton of mnn and while no records 
arc extant it was probably treated In primitive man with the simple measures 
at hand, guided by Ins instinct As civilization nnd knowledge increased 
reducible henna was retained by a bandage or girdle and strangulated hernia 
was treated by such palliative measures ns a light diet rest purgation and the 
application of cool water which was known to be more efficacious than warm 
water ‘Message was known and taxis was employed being seldom gentle 
Reduction was often aided by pirtially inverting the patient — our modern 
Trendelenburg position 

Operation was never attempted for strangulated hernia as its causation was 
not understood Astringent plasters vveic applied bleeding was practiced and 
wounds were su tilled or bandaged to hasten healing Trephining of the skull 
was done in the early stone age Jn primitive times knives were made of flint 
and they were used up into histone times by the Egyptians and the dews 
Surgery was veiled iq mysticism and sorcciy If n patient lived the good spirit 
had triumphed if he died the evil demon was the stronger 

The earliest histone recoids of surgerv begin with the Sumerians in 
Mesopotamia (about 4000 BC) who were conquered in turn by the Semites 
Babylonians and Assyrians with the result that each added something real 
or fanciful to the development of medicine Diseases were classified accord 
mg to symptoms The blood was believed to lie the foundation of life the 
arterial blood was called 1 day* blood and the venous blood was called 
‘night' blood 

Colic and abdominal pain were ascribed to phlegm bile and wind Herbs 
honey and date syrup were mixed with milk and wafer and used internally 
and also externally as salves Cupping oil nibbing hot baths and cold ap 
plications were used However, any treatment was supposed to be ineffective 
unless combined with mystic incantations, and the application of various 
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amulets and charms to help drive out the evil spirit Medicine and surgery 
uero controlled by the temple priests who were the only pnctitioners 

The Babylonians were well versed m astronoim, consequently the various 
anatomical regions were placed under the control of the signs of the Zodiae and 
prognosis was made from astrology The number 7 was considered unlucky 
and patients acre not treated on any day tint could be dmded In 7 

The cm best records of physicians’ fees and the regulation of the practice 
of surgen are found m the Code of Hammurabi (2200 B C ) m which it is 
stated * If a pbystciin cause a severe operating wound with a bionze oper 
ating knife and cure tho patient or if he open a tumor and save his eye he 
shall base ten shekels of sihei ” However if the patient died the plnsician 
had Ins hands cut off It might be mentioned that the bronze kimes of this 
ancient period would take an edge equal to the best steel 

When a person was ill the custom of the Bahylomnns was to lav him 
in the public square where the passers by could talk to him and if thei had 
ever had his disease or knew of any one who had suffered from it thev were 
to give him aduce ns to what to do No one was allowed to pass the sick man 
without asking him about las ailment (Herodotus) 

The medical and surgical lnston of ancient hgypt goes back to the time 
of the py raimds about 3000 B C As Ncuburgcr reinarl s Thanks to the 
Iftbois of the past ecnturv thanks to the desert sand and the almost rainless 
climate of I gypt which greatly assist to picscnc the hoan remains of a past 
civilization we art fai better iblc to rcuew its development than in the case 
of less remote Greece and Ilomc ’ The recent translation of the Edwin Smith 
surgical paps ms by Breasted his shod new light on the nmtoim and surgen 
of the ancients Plsberg states th it tins papvrus the oldest milestone act dis 
covered shows that medieine and surgen were eultmted r 000 a ears ago and 
gives the earliest icferonce to sutures and wound closuic The art of medicine 
and surgery m Tg* pt reached its zenith about 2000 B C The Egyptians made 
improvements in the surgen of the Babylonians They used bronze operating 
knives forceps hooks and needles thev tied true reef knots opened al seesses and 
packed the cavities with Imt linen oi cotton They improved the bandage ticat 
ment of hernia and discovered enemas The rgvptinns excelled all the races of 
antiquity in hygiene 

The priests were the only phvsicians and medicine was taught in the 
temple schools Tow aid the period of decline specialism appeared Theie 
wcio those who tieated abdominal diseases and others who treated affections of 
the head and teeth Before extracting decayed teeth they filled them with 
lead so they would not bre ik They believed tl at strangulation of hernia 
was due to an accumulation of hardened foees This was also the belief of the 
Jews and it is referred to m the Old Testament This opinion was held later 
by Celsus and by most surgeons after him it was not until the seventeenth 
century that I avater fmallv dispelled it in lus bool De enteropemtole * 

Most of our knowledge of the medicine and surgery of ancient Egypt is 
derived from the Fleis and Brugseh papyri which were written letween the 
sixteenth and fourteenth centunes BC At the time of the arrival of the 
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first Greek travelers m 700 BG Igjptinn medicine and surgerj had began 
its decline Dissection was allowed at Alcxandna under the Ptolemies but 
after the Roman invasion it was abandoned because the Romans believed that 
contact with a corpse was profanation The Alexandrian Iubrarj was founded 
In Alexander the Great m 320 B C It was destined to he the principal medical 
center for ono thousand jours and contained 500000 volumes when it was 
burned the first time Mark Antonv restored it at the behest of Cleopatra 
In movyig the librnrv from Pergamos and so it remained undisturbed until 
finnlh ucstroved m AD 640 

The Greeks ancient patrons of the arts and sciences contributed to the 
improvement of surgerj and excelled in diagnosis Apollo and his son 
iEsculapius were celebrated ns surgeons and were reckoned among the gods 
Podalmus and Matliaon sons of A sculnpius us w ell as Chiron the Centaur 
were nlso noted surgeons of ancient Greece but unforlunntclj the monuments 
and writings of those ages were loug ago eutirclv effaced bj the ravages of 
the elements and lime Hippocrates who was a descendant of Aesculapius 
and lived in the fourth cinturv B C excelled all others in the stud} of medicine 
and surgerj He collected the availallc knowledge of the time on disease 
and its treatment and added Ins own valuable commentaries In his writings 
as well as m the fragments left In Ins contemporaries Praxagoras of Cos and 
Ccehus Aurclinnus there arc references to hernia Praxagoras is credited with 
practicing taxis for strangulated hernia 

The progicss of the Grecian surgeons stimulated the interest of the 
Egyptians and Romans Later in Greece Philoxcnus Gorgonus Sostratus 
Herones the two Appollonu and Ammonius Alexnndnnus and in Rome 
Trjphon Enclpistus and Mcgcs were famous surgeons but their works are 
all lost W e know of them onlj through the writings of Cclsus The Romans 
never equaled the Greeks m medicine or surgerj To \sdepmdes who lived 
in the second centurj B C is due mainlj the credit of bringing Greek medi 
cine and surgery to Rome 

The surgerv of the ancients has come down to us especially in the writ 
mgs of the famous Roman Cclsus who lived in the first centurj AD He 
operated cxtcnsivtlj on umbilical hennas and less frequontlj on the inguinal 
vanfctj ne desenbed the translueencj of bvdroceles used ligatures for hemor 
rhnges sutured wounds of the intestines and advised the inclusion of the pen 
toneura m closing the abdomen Tor inoperable noiistrangulated hernias he 
used the ancient emplastntm contta rupturam and kept the patient in bed for 
forty days His directions for bandaging umbilical hernia in children differ onlj 
slightly from the present da> methods (See chapter on umbilical hernia ) He 
described and practiced both ligation and excision of hernial sacs with suture 
of the opening He applied compression accompanied sometimes bv astringents 

Aretieus a Greek physician of the first centurj , wrote on hernia his meth 
ods of treatment being similar to those of Celsus Soranus of Ephesus who 
lived in the first and second eentunes AD was the most famous obstetrician 
and gjn ecologist of antiquitv and was the first to describe hernia of the ovarj 
and tube 
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In passing it is interesting to note tint enotJicr Roman of Ibis time 
\ itruv uis Polio described the symptoms of lend poisoning from leaden aque 
duct pipes ami also wrote tint goiter was due to the water m certain localities 
Galen the last of the famous Greek surgeons lived in the second century 
AG He studied in Alexandria and afterward went to Pome lie was an 
ardent vivisector and studied anatom v in monkejs Because the tunica vag 
limits is open in these nmnmls he thought it was open m man and on this 
nccount was led into the error of hclicwng tint hernia was due to a rupture 
of the peritoneum He described ncarlj cvcrj bone m the hodj Dissections 
were gcncrallv abandoned after the time of Galen who represented the zenith 
of the surgerj of antiqmtj and bj the third ccnturj surgen began to decline 
Galen’s method of treating hernn was gcncrtllj bj ligating the sac at the super 
fiend ling or below it His belief that hernia was due to a peritoneal rupture 
was held bj manj well down into the Christian Era however it was the opinion 
of Paul us iFgincln and those who followed him that hernias of slow formation 
were due to stretching of the peritoneum and that it was only in a sudden 
hernia that the peritoneum ruptured R hazes Eanfnnc and Guy dc Chauliae 
who came later apparcntlv knew that in hernia there was no peritoneal rupture 
but the point was not full} established until proved bj Rujseli s dissections at 
the end of the seventeenth ccnturj 

Onbasius a famous Greek phjsician of the fourth eentuij studied in 
Alexandria Jatei becoming phvsicnti to the Imperor Julian nis encyelo 
pedia on medicine and surgerj is one of the most complete that has survived 
Aetms a Greek physician of the fifth ccnturj wrote on surgery but 111 e 
others of this decadent period las books were onlj a compilation of the works 
of the earlier Greek w nters He treated hernia bj compression and astringents 
Paulus iEgincta a Greek plijsienn and surgeon who pi icticed in Alex 
andrm in the first half of the seventh century the tune of the Arabic invasion 
represents the last of a long line of famous phvsicians and surgeons of this 
school of learning which existed for nearlj 1000 jeais Paulus wrote at 
length on suigery and his writings on hernia arc quite extensive He dwelt 
on the sjaiiptoms of litrnia and indications foi treatment cspeciallj bj the 
use of the ligature lie ui erated for nonstrangulatcd hernia according to 
the method of Cclsns often using the transverse abdominal incision 

During the tumultuous times of the fifth ccnturj when the ominous clouds 
of the Dark \ges cast their pall ovei all Fuiope and proud Rome suffering 
the common calamity fell before tic northern barbarians medicine and sur 
geiy which had been under the influence of Grecian culture were compelled 
to seek refuge in the monasteries and the priests again as m ancient times 
became the phjsieians a condition that continued until the sixteenth eenturj 
when medicine was finally separated from the church 

About AD 500 the Persians gave asjlum to Greek knowledge and in 
turn passed it on to the eonqueung Arabs The Arabic period began with 
the second destruction of the Alexandrian school in 640 hj Omar the successor 
of Mahomet 
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After their first fanaticism had spent itself, the Arabs acquired a thirst 
for knowledge from their contact with civilization and the} became ardent 
patrons of the arts and sen lues Tho> translated ncarl} all the c\tant medi 
cal literature of Greece into Arabic Indeed it is to these trinslations that 
we have had to turn to stipplv us with sonic of the missing books of Hippocrates 
and other ancient works Among the famous Arabnn surgeons nnj be men 
tioned Rhnzcs (850 932) who described the sutunng of wounds with the strimrs 
of n hnrp (catgut) Ilah \bhas (994) who operated extensivclv for hernia 
Avicenna (9^0 1037) who described the differential diagnosis of cntcrocclc and 
omcntocelc hv auscultation and Alhucisis (1122) who closolv followed the 
methods of Ctlsus Terapioit Avicenna and Alhucasis treated henna 1)} 
cauterization after exposing the sac bj incision 

The Arabian decline came in the west with the fall of Cordova (1236) 
before the attack of Ferdinand III of Castile and in the east with the Mongol 
invasion and the fall of Bagdad (1238) In the eleventh centurj with the 
decadence of Arabian medicine the leadership passed to the tireless progressive 
races of Europe During the twelfth and thirteenth centimes governments 
became more stnllc The dark clouds that hul overshadowed nil the sciences 
and kept medical and surgical knowledge at a standstill for ncarl} a thousand 
}cnrs graduall} began to clear Schools were cst lblishcd in different countries 
and medical teaching was nctivcl} revived Ute school of Salerno was most 
famous and the school of Montpellier was next in importance These mstitu 
tions reached the height of their influence and power during the twelfth and 
thirteenth centuries Other schools sprang up in mnii} cities notabl} m Bologna 
Padua Pans Naples Toulouse Valencia and Oxford 

The most notable hernia surgeons of this time were Roger of Salerno 
(1210) Roland (12o0) William of Salicet (1230) Theodonc in Bologna 
Lanfranc (1315) in Pans and Guv do CJnulnc of Montpellier 

During the twelfth and thirteenth centuries medical science and religion 
were close!} associated In Ital} and I rniice ncarl} all the surgeons were 
clerics Surgcr} was not recognized as a distinct art hv the universities until 
later, and generally surgical operations were delegated to "barbers or liemialists 
In this transitional age there were all varieties of charlatans — hcrmalists cutters 
for stone bleeders operators for cataract etc 

Near the end of the transitional age came the master surgeon Guy dc 
Chauliac m the fourteenth centur} He studied in Montpellier Pans and 
Bologna His great work on surgcr} was published m 1363 Unlike most sui 
geons of those days he was not satisfied to turn his worl over to barbers and 
hcrmalists but did the operating himself He was a student of anatom} and 
was the first to distinguish umbilical from inguinal and femoral hernias 
Among the medieval surgeons Gu} tie Chauliac alone appears to have been 
aware that hernia may occur nr the thigh after his wntings it is not mentioned 
again until Nicholas LcQuin referred to it in lG6o Gu} de Chauliac refers to 
it m his Chirurgta Magna and m the same work he differentiates ventral from 
umbilical henna with which it was previously confused He revised Celsus 
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method of la} mg the hernial sic bare and ligating it lie practiced excision of 
the sac with suture, which was also advocated by Bcrtrandi, Lanfnnc and 
others 

The Age of the Renaissance (fourteenth to sixteenth centuries), the period 
of transition between medieval and modem times, maiked phenomenal prog 
rcss in nil arts and sciences In the sixteenth century decided piogiess was 
made in surgery, owing to the gradual lifting of the ban on dissection and to 
the separation of medicine from the pnesthood which was completed in this 
century Among the notable events in the history of hernia arc Pol's report 
of the first case of hernia of the uterus, rnllopms described the fallopian 
tube, Vcsalius described the appendix and Vidus Vidius named it, Plater 
reported the first case of bladder hernia, Tar 6 described diaphragmatic hernia 
rabncius Hildamis wrote on partial entcrocclc and Itoussctus described the 
operation for strangulated hernia which w is later improved and popularized by 
Pierre Franco To tins period also belongs tbc “roval stitch ’ practiced bv 
rabncius nb Aquapcndcntc and the punctum aurlum of Ambroisc Pare These 
were methods of snaring the hernial sac with wire mid separiting it from the 
cord (inguinnl hernia) so ns to ligate the sac alone Up to this time thcie had 
been no change in the ticntment of strangulated herma for almost twenty 
centimes— since the time of Hippocrates— its nature not being understood until 
the publication of Lavater’s work already referred to 

The seventeenth ccnturv found an increased interest m anatomy and 
surgery Scnncrtus reported tbc second case of lienm of the pregnant uterus 
Sala the second case of bladder henna, Lavater leeordcd a ease of henna of 
the ovary and tube and described the mechanism of partial enlerocele Ruvsch 
suggested the possibility of hernia of Meckel s diverticulum and Barbette Ver 
heyen Lowe and Scultetus wrote on the diftcicnt varieties of hernia Dioms 
advised dividing the external ring in strangulated hernia Although operation 
for strangulation was general at tins lime the thcoi ies of the ancients as to the 
cause of strangulation were still prevalent Lnvater’s hook appeared in 1691 
The nonoperatnc trcitment m vogue at this tune in Denmark and in some other 
countries was to keep the patient m bed for a period of six to twelve months 
Many cures were reported following this procedure 

Witt the crgfttaorf/r eetttars vifivw «wr xtutkemsg ,vr Mv? stefty tff an*tvmy 
and surgery , and a final breaking awav from the beliefs and practices of the 
ancients Littre and M6rj observed cases of herma of Meckel's diverticulum, 
the difficulties of diagnosis in diaphragmatic henna were pointed out by 
Stehilmus the duodenal fossae were described by Hensing Hallci and Bor 
denave, de Garengcot described herma of the appendix and hernia through 
the lrnea alba and Gunz Divoux Amaud and Veidier made extensive studies 
of bladder hernia Petit said of large hernias that had long been irreducible 
that they "had lost then right of domicile ’ Gimbemat desenbed the ligament 
that bears his name, and originated a new and safer operation for strangulated 
hernia Mauehart wrote on the anatomy of femoral herma 

Papen and Smellie observed perineal lierma in women Lo Bran wrote 
on hernia in the lrnea semilunaris partial enterocele and f envoi a! reduction 
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cn masse; La Cltflus.se described central hernia, and Do Gouej icported the 
second case of hemta of the fallopian tube alone Haller and Verdier re- 
ported cases of sciatic hernia of the bladder Amnud, Pott, Sharp, Monro, 
Richter and Camper wrote important treatises on hernia 

A vast amount of literature has appeared on the operative treatment of 
hernia Nearly two centuries ago, George Amand, the Parisian surgeon, pub 
lished his treatise on hernia and, in his preface, remarked that he planned 
to publish a work embracing all tint bad been written on hernia In the 
libraries of Pans alone, he transcribed 4,000 pages of writings on henna 
before he gave up his ambitious plan 

In the eighteenth century castration was so frequently performed during 
hernia operations that official edicts weie issued in many countries forbidding 
the removal of the testis By the middle of the eighteenth century, operations 
for strangulated hcriin were advocated by Petit, de Gnrcngeot, Le Dran, 
Richter, ncistcr, and others 

The operation for nonstrangulatcd hernia by incision of the sac was fol 
lowed by such a high mortalitv that all operative treatment had been generally 
abandoned at the beginning of the nineteenth century by such eminent sur 
geons ns Cooper, Pott, Scarpa, Boyer, and others Tins condition of affairs 
stimulated the truss industry, and the mechanical treatment of reducible hernia 
flourished 

Languibrck, in the first half of the nineteenth century, was one of the few 
surgeons who had the courage to remove the sac As late as 1838, Lawrence 
pointed out the sciious complications that followed interference with it Pan 
coast, m 1844, injected tincture of jodin into the sac Velpeau opened the sac 
and applied the 10 dm direct 

Bryant, m 1861, stated that the mortality of strangulated hernia was 22 
per cent when the sac was not opened and 60 per cent when it was opened 
McGill, in 1883, mid Rabagltati, in 1884, found that the mortality rate was 
lower when the sac was excised than when it was left in situ 

With the beginning gf the nineteenth century appeared the classic mono 
graphs of Cooper and Scarpa, and the dawn of the modern cia m the surgery 
of henna 

The ancients attempted to suture the divided ends of intestine in certain 
cases of gangrene or accidental rupture, Celsus observed that the best results 
followed stitching of the large intestine As early as the thirteenth century, 
devices were used to unite the ends of the intestine The Pour Masters 
employed the trachea of an animal, which was cut the proper length, and 
inserted it into each end of the divided intestine, and joined the ends of the 
intestines with sutures Roger of Salerno and Theodonc used a cannula of 
elder, Watson made a cannula of fish glue, Scarpa made one from tallow, 
and Desault and Chopart used a varnished playing card Randhor invagi 
nated the upper end of the intestine into the lower end, united it with sutures, 
and returned the intestine to the abdominal cavity, the patient survived 
Biehat in the last of the eighteenth century pointed out that mucous and 



28 


nrftMA 


serous surfaces <1o not unite, and Lcmbcrt m 3825 described Jug method of 
suturing scions surfaces m contact 

The modem operative treatment for inguinal hernia dates from the intro 
duction of antiseptic surgery in hernia by Lister m 1871, and the epoch making 
papers published by Money m 1881, Macewen m 1886, Bassuii m 1889, Halsted 
m 1889, and McArthur in 1901 These surgeons were the first to advocate a free 
exposure of the sac and structures of the inguinal canal by open dissection, along 
with a plastic reconstruction of the deeper layers of the abdominal wall 

Mnrej dcscubed Ins epoch making technique m a paper he lead before the 
International Medical Congress in London in 1881 It revolutionized the treat 
ment of hernia and eclipsed the countless methods that had been used with more 
or less questionable results up to that time Marcy was known to his friends 
as “Ilerm 0 ” 

To digress for a moment, many years ago Mart} tohl me that while reading 
his paper he saw Bnssini in the audience, lie was listening intently, an ex- 
pression of understanding about him that seemed to change to pleasant conjee 
turc lie did not discuss the paper Marry had called the absorbable suture 
the feature of his technique and believed it was responsible for the exceptional!} 
good results he was reporting which so interested Bassuii Basstnt had instantly 
grasped the secret of Marc} 'a Success and behev cd it lav more in the high bga 
tion of the sac and restoration of the obliquit} of the inguinal canal than in the 
absorbable suture So, when lie returned to Padua lie adopted Marc} ’$ technique, 
and m 1889 he reported the records of many patients titated bv the “Bassim 
operation ” 

During the period between 1870 and 1900, the methods of treating hernia 
were revolutionized, and the open opcratioas displaced the blind and uncertain 
procedures of the past, with the result that more progress was made in these 
thirty years than in all the centuries that had gone before 

"With the gencial acceptance of the open operation, the two points of con 
troversy at the turn of the century were the disposition of the sac and the proce 
dure for the repair of the inguinal canal At the present time argument centers 
on the merits of the vanous suture materials 
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CHAPTER II 

GENERAL CONSIDERATIONS OF HERNIA , 

A hernia is a protrusion of an* vistus or tissue through an ahnormal 
spelling m the cavity in which it is normal!* confined 'While this definition 
applies to various forms of hernia, such as hernia eirehn, hernia of tiie lung, 
muscle henna, hernia of the intestinal muc-ovi, cy stoccle, rcctoecle, etc, the 
protrusion of an abdominal iiscus is so much more common than the extrn 
siqii of otlier viseeia, that the uwiualificd term "hernia” is customarily used 
to designate hernia of the alidonun 

Etymology — The etymologic derivation of the word hernia is probably 
from the Greek word fyoi meaning a branch, or offshoot, which sirapl* de 
notes the hcniial projection The ancients used the Latin word ktle (Greek 
(a swelling), and combined it with a word which designated the con 
tents of the swelling, such as cntcroccle for intestinal henna, epiplocele for 
omental henna* omphalocele for umbilical hernia, cjstocele meaning bladder 
hernia, while the word btilionocclc indicated the point of protiusion The older 
writers called cntcroccle, ramtx tnieshmhs; and epiplocele, hernia zxrhahs 
The oldest printed Latin editions of the Bible use the word hermosus, and 
Chaucer, m the fifteenth centurj, used the word hirnia The Greek words 
used to designate the varieties of hernia, strangulation, etc, aie discussed at 
length by Albert 

Rupture — The term "rupture” is still more generally used by the laity 
than the word hernia to designate abdominal protrusions The word rupture 
should be discarded, because it means breaking or tearing through of a pro 
trusion through the muscles due to violence or traumatism Celsus in the 
first century AD , wrote that, "The peritoneum is liable to be ruptured from 
a blow, from holding ui the breath too long or from carrying a great weight, 
and that, without injury to the integument itself ” 

We know that hernia is almost always due to a congenital defect, namely, 
an open funicular process of peritoneum 01 an ahnormal size or malformation 
of a normal opening in the abdominal wall 

A true traumatic hernia or rnptnrc may appear suddenly following injury 
or violence, such as a fall from a height, or a crushing injury, which causes 
great increase m intraabdominal tension 

Nomenclature —Abdominal hernias are designated according to the eon 
tents, location, condition and cause 

1 According to the hernial contents, such as henna of the small intestine 
large intestine, omentum, bladder, appendix, ureter, etc 

2 According to their location, namely, inguinal, femoral, umbilical, ven- 
tral, diaphragmatic, obturator, perineal, sciatic, etc (rig 1 ) 
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3 According to their condition, which is either reducible or irreducible 
mflnmcd, strangulated, gangrenous, etc 

4 According to the cause, winch is congenital, acquired, tiaunntic, post 
operative, incisional, etc 

Frequency of Umbilical, Inguinal, and Femoral Hernia— The inguinal 
' nilct J constitutes 92 percent of all hernias, femoral, 2 5 per cent, umbilical, 
2 per cent, incisional ventral, 1 5 pci cent, epigastric, 1 per cent, and all other 
hernias, 1 per cent Inguinal henna comprises 96 pci cent of all hernias found 
m adolescent and adult men, and 50 per cent of the hernias that occur in 
adolescent and adult women 

Femoral hernias arc nearly always found m women, 97 per cent in females 
and only about 3 per cent m males, however, it is only slightly more frequent 
in women who have not borne children than m men It is rarelv found in 
either sex under twenty y cars of age Umbilical hernias usual!} occur m women, 
75 per cent, compared to 23 per cent in men 

The statistics vary considerably from different clinics, depending on 
whether most of the patients examined were men, women or children Femoral 
henna is comparatively rare m men, ficquent m women and seldom seen in 
young boy sand girls 

In 8,655 cases of inguinal nnd femoral hernia m Italian soldiers reported 
by Perassi, 8,563 were inguinal and 92 femoral, a ratio of 94 to 1 On the other 
hand, Moore stated the ratio of hernias coming to operation were 11 4 inguinal 
to 1 femoral He reported 113 patients with femoral hernia, of winch 95 were 
women, and 18 were men 


ANATOMY 

Congenital and Acquired Hernias — All herons arc divided into two 
groups, congenital and acquired 

1 Congenital hernia is due to a developmental defect The sac and con 
tents may be present at birth oi the contents mav cuter a preformed sac after 
birth Congenital hernia is usually found in the inguinal region, where a 
hernia descends into a processus vaginalis testis that has failed to close 

2 In acquired hernia the sac is formed after birth, and the hernia passes 

through an opening in the irroscuVax wall ttvvt nwnoaUy at bvrth 

Preformed or Congenital Sacs— Until recently there has been consider 
able diversity of opinion on the subject of preformed sacs The oldei writers 
usually classified all hernias appearing at Imth as congenital, and those that 
developed after birth, as acquired 

I believe that piobably in a great majority of the indirect inguinal hernias 
m the male, and almost all of those in the female the sac is preformed and 
consists of an open funicular process of peritoneum that was present at birth 
even though the hernia did not come down until adult life 

A man may go through life with an open processus vaginalis and never 
develop hernia In the female a patent canal of Nuek is the usual cause of 
inguinal hernia 
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In direct inguinal hernia the cord is separated from the sac or attached 
to it onH Jooselv, while in indirect inguinal hernia it is usually very adherent 
to the sac the entire length of the inguinal canal In indirect inguinal hernia 
in the female the round ligament is usual h found m front of the sac and 
quite adherent to it 

Changes in the Sac— In small recent Jiennns the internal surface of the 
sac closely resembles the nonnal peritoneum of tl c abdomen The pentoneal 
surface of a newly formed lernia is smooth shins and shjith moist and 
consists of a thin connective tissue membrane poorly provided with blood 
i essels but w lth a good supph of senson nerves 

The peritoneum is very sensitive to irritating infincnces such as inflam 
mation the pressure of a truss and the friction of clothing In old hennas 
the sac becomes thickened and dry and the delicate peritoneal none endings 
disappeat These sacs arc often grnish in eoloi and calcium deposits mav 
be seen at different points Weak, poitions of the sac often stretch and form 
diverticula and firm fbrous adhesions maj develop between the sac and its 
contents Old hennas usually present folds and wrinkles that nin in a longi 
tudinal direction 

In inguinal hernia the sac may be quite thick while m large umbilical 
and occasionally in femoral hernias it is so tlnn that the pcnstnltic move 
ments of the intestines can be seen In rare instances the sac wall ma\ be 
the seat of tuberculosis or of malignant involvement 

Types of Sac — There is a wide variation in the shape of hernial sacs 
which is due to one or more of the following factors the location of the 
hernia the pressure everted by the tun iclding walls of the hernial canal or 
by structures outside of the sac the effects of irritation within the sac or 
outside of it aud finally the change m shape that naturally follows the 
increase m size of the hernia 

The form of the sac is also influenced b\ the existence of dncrticula or 
constnctioas within the sac or outside of it The sac may be unilocular or 
multiloeular when lon 0 itudinal or transverse septa aie present A sac nar 
rowed at two m more points is called a rosary sac Hydrocele is often 
associated with inguinal 1 crnial sacs and gives tl c latter an oval or pear shaped 
contour 

Contents of the Sac — Eveiy abdominal organ has been found in the 
hemial sac The viscera that normally lave tie greatest range of movement 
are found in tl e sac most often and in their ordci of frequency are omen 
turn ileum jejunum sigmoid cecum appendix ascending colon descending 
colon bladder ovary tube stomach liver etc 

The omentum usually enters the sac while the ring is still small and the 
small intestine descends after the opening has attained a fair size The first 
foot of ileum above the ileocecal valve is the portion of small intestine most 
often found m the sac It normally lies m close proximity to the internal 
inguinal and femoral rings and on account of the long mesentery it has more 
freedom of movement than any other part o{ the intestine 
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Relation of Omentum to Intestine in the Sac — As first pointed out by 
LeDran, in 1731, the omentum enters the sac first an<l lies m front of the 
intestine, and foi this leason, in employing ta\is, it is unpoitant to reduce 
the posterior poition of the heimil contents first, and then the older omental 
contents tint lie m the front of the sic When omentum lemams in the 
sic any length of time, it usually becomes adherent to the sic nail, it seldom 
adheres to the intestine unless inflammation develops, such as appendicitis 
or peritonitis in the hernial sac 

If the adhesions are exf ensue, especially around the neck of the sac, the 
hemin is oflen irreducible In obese subjects, irrcducihility is also favored 
by extensive fatty infiltration of the omentum and mesentery Omentum is 
seldom found m the sac of inguinal and femoral hernia m young children 
It hardly ever reaches as low as the pubes until after the second year of life 
In adults and the aged, omentum is the most common liermal content 

The mesentery is shoit in young children, and, for tins reason, only a 
small knuckle of intestine is found in the sac ordimrily The length of the 
mesentery increases with age, and in adults and chlcrlv subjects it is possible 
to draw down many loops of small intestine and sometimes Inigo intestine to 
a point within the mouth of an inguinal or femoral hernia 

If a loop of intestine remains in the sac for some time, it undergoes cer 
tain changes on account of its abnormal position and the disturbances m its 
blood supply It becomes lighter m color, its surface roughei than abclom 
inal intestine, and its mesentery elongates and mci eases in size as the loop 
shdes farther down into the enlarging sic When onlv a portion of the wall 
of the intestine is in the sac, the hernia is termed a piitial cnterocele or Richter’s 
hernia When the sic contains a Meckel’s diverticulum, the hernia is sometimes 
termed a Littrfi's hernia 

In sliding hernia (hemte par glisscmcnt), part of the large intestine, usu 
ally the sigmoid or cccum, enters the hernia by slipping with the peritoneum 
The sac is present in front, but absent behind where the intestine and sac wall 
arc closely adherent 

Foreign Bodies in the Sac Contents — Foreign bodies ire sometimes found 
in 'a hernial sac Lipomas, that have become detached, shriveled np and 
hardencd J are most often found, they miy undergo fihious or calcareous 
changes ' and lie free in the sic, or they may be enveloped by the sac eon 
tents Other substances may he found in the sac, such as pins, needles, tacks, 
nails, shot, bits of glass, enamel, bones, etc , w Inch hav c w oikcd their way 
through the intestinal wall, although sharp pointed objects miy enter the sic by 
penetrating its coverings or by migrating from another region of the body 
Diseases of the Hernial Sac — The hernial sic is often involved when the 
hernial contents are diseased, especially m ease of tubeiculosis and malignant 
growths In 700 operations on children, MicLemmn found nil rein! rests in 
the sac wall six tones Paglinm found a rare type of fibromy xoma in a hernnl 
sac that had been diagnosed as a case of strangulated hernia 

Diseases of the Hernial Contents— The hernial contents arc sometimes 
affected by tuberculosis, hydrocele, calcareous deposits, mesenteric and intes 
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tinal cjsts and benign and malignant growths Tubciculoxis and new growths 
usually imohe the hernial sac call} m the course of the disease Echinococcus 
occasionnllj occurs in hernial sacs m patients hung in tropical countries The 
si7C of the swelling is a amble it is sometimes bilobcd and the mass ma> be 
fluctuating or solid, depending on the tenseness of the contents Dc\£ stated 
that the hernial cjst is due to sccondaij infection of the peritoneum, usually 
from the liver Thomas found a l'oroecphalus larva in a hernial sac Ludlow 
and Choj repotted finding Faragommui ttatcrmanii cncjsted m the omental 
contents of hernial sacs Colcv (B L ) observed a case of filqnnsis of the cord 
and sac 

Newgrowths — New growths involving the hernial contents and the sac 
are very rare Arnaud in 1749 found a carcinoma of the intestine m a 
hernial sac GrosDevaud in 1902 was able to collect onlj 14 ciscs of cancer 
m the hernial sac from the Utcratuic In recent >ears cases have been re 
ported by Bnretz Buxton Carroll and Jacobs and Oppenhcimcr 

Hemorrhage in the Hernial Sac — Ilarrj reported a rare complication 
of inguinal hernia Without onj unusual efiort the henna increased several 
times its normal sire within twentj four hours along with severe pain At 
time of operation it measmed 4 bj 7 inches (10 bv 17 5 cm ) On incision the 
tumor was massive 1 cmorrlngc that came from n ruptured vein m the sigmoid 
mesocolon 

ETIOLOGY OF HERNIA 

Predisposing Causes of Hernia— The principal cause of hernia is un 
doubtcdly the existence of a congenital sac Other predisposing causes arc 
congenital weakness of the hernial i ing heredity age sex pi cgnnncy, obesity 
trauma and certain diseases 

Heredity — The transmission of congenital defects plavs a small but defi 
mte role in the cause of hernia Statistics show that about 2 j per cent of the 
patients give a lnstorj of henna m then parents or grandparents Mncreadv 
stated that a father having henna tends to transmit a more marked predis 
position to lus sons than to Ins daughters and a mother transmits a greater 
TmAtsposAwn \o ter throtteura \Viwn \t> ter xtnris and s’ne seems In teree a 
tendency to transmit femoral heinin moic than oil} other varictj to children 
of both sexes The tendenev of heinial picdisposition transmission from 
fathci to son and fiom mother to dnughtu maj be explained partlj bj the 
fact that men are more subject to inguinal henna and women to umbilical and 
femoral hernia by reason of conditions peculiar to each sex I recall a patient 
with inguinal hernia associated with partiallj descended testis who said that 
both his fathci and lus paternal grandfather had the same condition In 
anothei instance I treated thiee bojs ni one family foi inguinal hernia Both 
patents and the maternal grandmother suffered from hernia The influence 
of hereditj on the development of hernia has been a subject for investigation by 
Montagu and by West 

While it is true that hernia is more common in some races than in others 
the fact is probablj due moie to poor phjsical development and laborious oc 
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eitpations than to hcieditarv influence Fiost estimated that 11 7 per cent of 
all railroad employees have some fonn of inguinal hernn 

Thurston and Connor have pointed out that in India hernia of the large 
intestine, especially cecal hernn, is common, owing to the effects of a bulky 
vegetarian diet The intestine becomes larger and moro mobile than is the 
case in meat eating races 

Microscopical Examination of the Sac — Microscopical examination of an 
indirect inguinal hernial sac shows that it consists of a thin lining of endothe 
hum lying on a thick layer of dense fibrous tissue 

Herlzlor remarked that one of the strongest evidences of the sac's being 
preformed is afforded by an examination of the connective tissue at the point of 
union of the sac and cord Microscopical examination will show an interlace 
ment of fibrils running parallel to the walls of the sac and continuing over the 
cord, but scpaiated entirely from other surrounding tissue In several hernias 
of less than five days’ duration, microscopical examination showed that the 
union of the sac to the cold was made up of fullv developed fibrous tissue free 
from cellular mfiltiation 

Frequency of Hernia in Selective Service Registrants and War Workers — 
Kountiee states that in 13 000,000 physical examinations of selective service 
registrants during World War II, the U S Army Medical service examiners 
found 229,000 hernias, or 5 7 per cent He remarks that at first inguinal hernia 
patients were placed in a dcferied classification, but when the hernia “pool" 
passed 200,000, the hernia patients were accepted and eithci operated on or 
given dofened classification Rownliec points out that the Navy accepted 
hernia patients from the start of the war and insisted on an operation, how 
ever, the principal objection to the repair of hernias under compulsion was 
the psychic trauma, the lcsult of painful scars and functional disability In 
passing, I might remark that my records show many selective service registrants 
treated and cured by the injection method and accepted by the Army and Navy 
Coyer and Widder stated that in 14,175 examinations of defense workers at a 
Naval supply dipot, right inguinal hernias were more frequent than left hennas 
Also, potential hennas were most frequent on the right side They found that 
3 71 pei cent of white male woikers between eighteen and fifty years of age in 
a lYsvaf Sapplj depci ttad ntgttim a! hentit, wJwfe the : res? te 92- per rent 
in men over fifty years old 

Age — Age is an uncertain factor in the cause of hernia, especially in 
the inguinal and femoral varieties, when the sac is of congenital origin Even 
when the hcima does not appear until adult life, the sac Im undoubtedly been 
present since birth, and required only some unusual strain to force down the 
contents 

Inguinal hernia is most commonly seen in both males and females during 
the first year of life (15 per cent) From this time it diminishes in frequency 
until the age of adolescence, when it again increases, and remains a frequent 
occurrence during the active years— from fifteen to fifty years— when the per- 
centage again falls In females hernia is infrequent until adult life, and then 
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it occurs later than in males, and its frcquemv dcelims later— after sixty five 
years it is rare Moolgnvhnr remarks tint the testicle tends to draw down a 
dimple of preformed sac in malts whereas m females the weight of the uterus 
pulling on the loimd ligmx.nl eoirects any tendency to dimpling and may ex 
plain m part the small numher of mgniii il hennas in females 

In both mnlcs and females right inguinal hernia is the most frequent 
vanctj throughout life 1 emoral hernia occurs slighth cirlier in females than 
in males and ls most fiequent during the netivc vents of life in both sexes 
Sex — Inguinal hernia oettiis about lime times more frequently in males 
than in fern das while femoral hcnin oeeuis three times more often in fe 
males than in miles In 8 635 eases of inguinal and fimoral henna m soldiers 
reported bv Ferassi S5G3 were inguinal and 92 femoral In 2 7G9 cases col 
lccted bv Malgaigne 220» (60 per cent) vvere m malts and r iG4 (20 per cent) 
in females In 21795 cases toilet ted by Mnerendy IS 225 (84 per cent) were 
in males and 3 572 (1G per rent) in ft male'. In 70 090 observed at the IIos 
pital for Ruptured and Crippled (New 5ork) and rcpoitcd by Coley 53 009 
(757 per cent) were m males and 17 0S1 (24 3 pti cent) m females 

Aimentrout reported 37 472 examinations of working men 1 837 of them 
(4 9 per eent) had hernia In 10 000 eases of hernia studied by Berger 7 433 
(7 j per eent) vvert in males ind 2 554 (2) per cent) were in fennlis lie esti 
mated that the proportion of ruptured males m the population was 1 to 14 9 
while the proportion of females ruptuml was 1 to 44 7 lit found that m 
both sexes the lowest numbci of hernias occurred between the a„es of ten and 
thirty five sears and after thirls five the frequency gradnnllv increased reach 
ing its maximum in males at scvmtj and in females at sixty five 

Inguinal henna is more common on the right side cspeciallv in males and 
the disproportion is most marked in inf inis mid children 


PELATIVE InEQUrNCT OP THE X ATUETIES 


(Ecclcs) ISGUISAI 

Males 90.33 

Females 50 6 

(Macready) 

Stales 97 5 

Females 00 3 


EEMOP VL 

2 53 
33 5 


UMBILICAL 
1 14 
15 9 


Relative Frequency of Inguinal and Femoral Hernia m the Two Sexes — 
According to Macready inguinal and femoral hernia aic dmded between the 
sexes as follows 

Female inguinal 8 5 

Male inguinal 83 5 

Female femoral 5 9 

Male femoral 2 1 

100 0 

Double Hernia — Double Iiemn octuis on both sides at the same time m 
4 6 per cent of males and in 31 per cent of females who have hernia It is 
usually inguinal and 48 9 jei eent of the cases in males and 417 per cent of 
the cases in females develop during the first year of life As life advances 
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single hernias become double in 36 6 per cent of males and m 21 3 per cent of 
females The tendency to double inguinal hernia and double femoral hernia 
is greata in males than in females Left inguinal and left femoral hernia m 
the same subject tnoio often become double, than right inguinal and right 
femoral hernia 

Obesity —Obesity is an important predisposing cause of henna m women 
The fatty infiltration of the omentum and mesenteries and the accumulation 
of large quantities of fat m the anterior abdominal wall incicase intraabdomi 
nnl tension This exttn weight and strain result in a genual relaxation and 
atonj of the muscles in this region, causing them to sepnntc at their weakest 
point, which is usuallj the umbilicus 

Pregnancy — The marked distention of the abdomen during pregnancy 
results m an ntrophj of the muscles with a tendency for them to separate at 
the umbilicus Inei easing obesity usually follows repeated pregnancies, fur 
nishing an additional influence 

Deficient Musculature — Deficient oi poorly dev eloped muscles or fascia 
arc sometimes piedisposing factors in certain \aricties of hernia, especially in 
direct inguinal heimn, hernia through the lines alba, and lateral ventral hernia 
In direct inguinal henna the muscle development is defective at the weak spot 
m Ilcssolbnch ’s triangle 

Bight Inguinal Hernia After Appendectomy — It is well known that right 
inguinal hernia often appeals nftei an operation for appendicitis It is due to 
injury of the iliolis pogastnc nene oi failitic to close the transversal]* fascia 
properly at the time of the appendectomy Surgical literatuic would lead one 
to believe the occurrence of right inguinal hernia is most unusual, but statistics 
prove the contiary to be the rule Tlnesscn, m 1944, reported 31 patients who 
developed inguinal licrnn following opciations in the nglit lower quadrant 

I June seen 200 patients who developed inguinal hernia nftei an operation 
for append lcihs, in 173 the duration of the hernia was given 

Time Between the Operation for Armwoms vnd tile Appearance or the Hernia 


up to years 

1 *2 3 1 5 0 7 S 0 10 ill- 13 14 15 10 17 IS 10 20 2130 31-40 41-50 

14 11 10 n 1 G 12 o G 14 10 < 27 9 19 25 10 2 


Duration or the Hervia That Developed After an Operation for Appendicitis 


MONTHS I YEARS 

1 2 6 I 1 2 3 4 5 9 10 19 20 29 30 41 

R B It L K L RL EL. ED EL ED EL EL 

37 23 13 0 6 3 19 (1 US 0 4 7 2 It 2 2 I 12 


Prolapse or Abnormal Length of the Mesentery — The average length of 
the mesentery m adults is 6 to 7 inches (15 to 17 5 cm ) It was formerly 
thought that a long mesentery was a predisposing factor to hernia, but with 
the present knowledge of congenital sacs, this idea has been abandoned 
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Other Predisposing Causes — The following factors ninj also favor the 
occurrence of hernia an increase in the bulk of abdominal visccia, such as 
enlargement of the In or or spleen, neugiowtlis deposits of fat in the omentum 
and mesenteries, ascites, and certain occupitions that necessitate a kneeling 
or stooping post uie and relax the abdominal muscles and potential rings 
In the aged, mcthinl distinction or prostatic disease mav be an aggravating 
factor In inre instances, phimosis mnj be a predisposing cause in children 
Altschulc noted the ficqucnej of hernia m patients with ascites and cirrhosis 
of the liver 

Congenital Sacs — At the present tune the generally accepted cause of 
inguinal and femoral hernia js a preformed or congenital sac Murray made 
postmortem examinations on 100 subjects who hod no hernia during life, and 
found 21 potential or emptj sacs nil femoral except one 

Exciting Causes— The principal exciting cause of hernia is an increase 
in mtranbdomitnl tension, which may l>c due to straining, such as coughing, 
lifting, etc, or to external violence or trauma, such ns a blow, a fall from a 
height or a crushing injur} It ran) be due also to any condition that dimin- 
ishes the c ipiul} of the abdominal civ it} Whooping cough is a common 
exciting cause of hernia m children Ihonchitts, the cough associated with 
tuberculosis eniplijsomn and asthma me occasional^ exciting factors 

In 502 cases of umbilical hernia in adult females at the Hospital for Rup- 
tured and Crippled (New Yoik), and repotted by Cole}, the cause of the 
hernia was unknown in 204 In 105 it was attributed to pregnane}, m 83 to 
strain, in 8 to coughing, in 6 to a fall, m 3 to obcsitj , in 2 to ascites, and in 
one patient the hernia was congenital In 4,780 cases of hernia m males, over 
fifteen years of age, the cause was unknown m 3,102 In 1,003 the develop 
ment of heinn was ascribed to an exciting cause, in 1,015 of these it was 
attributed to lifting, or canning a weight, in 150 to coughing or sneezing, in 
123 to strain, m 89 to a fall, in 40 to a blow on the abdomen oi groin, in 14 to 
local trauma, in S to a kick, and in 51 the henna had been present since birth 
Disability — Nilson stited that an employee with a henna is a potential 
J mail'd, Jim i lw* efficient) y> reduced 22 per cent 

Traumatic Hernia — The sudden occurrence of hernia following a blow 
or a crushing uijurj is very rue The sudden appeaiancc of the hernia is 
accompanied by pain, swelling, edema, and usually ecchymosis of the hernial 
coverings The relation of hernia to mdustiial surgery is becoming more and 
more important (This subject is discussed in the industrial chapter ) 

Artificial Hernia — In some countries it is a common practice for youths 
who wish to escape military service to produce a henna b} stretching the ex 
terna! inguinal ling and enlarging the inguinal canal bj means of a blunt 
pointed stick or other instrument or b} digital dilatation At the same time, 
violent sneezing is induced b} inhaling snuff, and m two or three days the stib 
ject has a well developed hernia Graser stated that these hernias con be dis 
tinguished easily from ordinal} ones, because in the induced henna the ex 
temal ring is nearlj always irregular, jagged and infiltrated with inflammation, 
and often there are unusual openings in the aponeurosis of the external oblique 
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A Russian filter, whose name I do not recall, reported the case of a young 
man who produced an artificial hjdroeele by cutting the skm at a point on 
the scrotum, introducing a goose quill and blowing air into the subcutaneous 
tissues lie closed the skin aperture with a piece of putt} 

SYMPTOMS AND DIAGNOSIS OF HERNIA 

Trom a clinical standpoint it is most convenient to classify hernias in gen 
eral into the following varieties 

1 Reducible 

2 Irreducible 

3 Inflamed 

4 Obstructed 

5 Strangulated 

The diagnosis of reducible henna is almost nlwavs easj but the other 
vancties maj present unusual difficulties 

Reducible Hernia (Free Hernia) —A reducible henna is one in which 
the contents of the sac can he returned to the abdominal eavit} Almost even 
hernia is reducible m the beginning the contents returning to the abdomen 
spontaneously when the patient assumes a certain posture or when taxis is 

employed 

1 Functional Symptoms — A swelling is usually the first sign of hernia 
The symptoms depend on the age of the patient, the location of the hernia, 
and its period of duration It piobabl} takes weeks or months for the ordi 
nar} hernia to become large enough to be noticed The preformed sac is very 
small, usuall} no larger than a goose quill 

( a ) Premonitory Symptoms — Some vvnteis have attached importance to 
premonitory p nns as a symptom of an impending hernia although these are too 
uncertain to be of much clinical value, I have occasionally seen children who 
complained of pam m the inguinal region for a few weeks previous to the 
appearance of the swelling, and it is not uncommon for recunent hernias to 
cause the patient considerable pam and discomfoit before *a bulge at the internal 
ring can be detected 

( b ) Later Symptoms — The 8}mptoni3 of hernia differ m children and 
adults In children the swelling may be over the umbilicus or in the groin, 
following whooping cough or some other exciting cause, or it may appear 
without nnj apparent reason The henna comes down when the child crjes 
or when he is playing and while it is down the child is uncomfortable, restless 
and irritable The hernia js near!} alwa>s easily i educed (I have known 
these little patients to stop playmg lie down, reduce their hernia by pressure 
with the fingers, get up and return to play ) 

In adults pam is the symptom most commoul} complained of It is espe 
cially annojing while the hernia is small, before the Jienual rings, eaml and 
surrounding stiuetures have become stretched The pain and discomfort are 
usually worse after standing or walking for several hours Thero are often 



GrSFRU COVSIDERATIONS 01 HERMV 


43 


headache, digestive disturbances such as flatulence colic and vomiting when 
the hernia is obstructed constipation is the rule and m hernm of the sigmoid 
it mav he \ei> milked Pain is most often complained of when the viscera ore 
descending into the sac, or when thej arc being reduced 

A patient involuntarily piotects the side of the henna In making pressure 
with Jus hand when coughing sneering or sttaimng If the bladder is involved 
there will be distuibances in unnation and in raic instances micturition is 
accomplished m two stages Koontz in an interesting icmcw calls attention to 
the important svniptoms that mac aceompam the various types of hernia 

2 Physical Signs of Reducible Hernia — (a) Inspection — By inspection 
the location of the ttimoi can bo ascertained nml its general shape noted it 
ma\ he oval oblong pear shaped pedunculated or pendulous Am change 
m size when the patient stands up or lies down should he observed When 
the sac wall is very thin and the hcinia large the intestinal coils can be seen 
in outline A hernia is often more cnstlv seen than felt Before looking for 
a small hernia the patient should be asked to strain or cough 

(b) Palpation — If the mass can 1»c returned into the abdomen the dng 
nosis of heron is usuallv positive As the hernia is reduced it feds to the 
examinci like a solid or semi solid doughv mass slipping through his fingers If 
intestine is in the hernia a distinct gurgling can be heard and felt 

A definite impulse a tapping impact on coughing is one of the most valu 
able signs of lieinii and mas lie elicited if the examinci places his hand over 
the hernia or in the case of inguinal hernm with a large opening bv inserting 
his finger in the inguinal canal To explore the canal the index finger should 
be placed on the front and lower part of the testis and pushed upwaid inang 
mating the sciotum as it passes the external ring By beginning the imagma 
tion low down on the scrotum the examining finger obtains the greatest free 
dom of movement in the inguinal canal 

The examiner should never under am circumstances dilate the inguinal 
canal in ordei to palpate the internal ring Tins practice is to be condemned 
vigorouslv as it is a frequent cause of liernm While intestine letums to the 
abdominal cavity with a gurgling sound omentum goes in noiselessly When 
intestine and omentum arc both in the sac the intestine reduces first and is 
followed In the omentum When intestine is alone m the sac the last part of 
it goes vu suddenly 

After the hernia is reduced it is usuall} possible for the examining finger 
to follow it up and determine the sue and shape of the internal opening the 
condition of the hernial canal and the development of the muscles and fascia 
that are available for icpau 

( c ) Percussion — If the note on percussion is tvmpamtic it is almost cer 
tain that one or moie loops of intestine containing gas arc m the hernia If 
the note is dull it usually means tint considerable omentum is m thecae, or if 
there is intestine it is emptv or flaccid oi else it contains solid contents A dull 
note may also he elicited when the omentum ov erlies the intestine 
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A dullness over a direct inguinal herma should put the examiner on his 
guard foi hernia of the bladder Dullness over a scrotal hernia suggests a 
complicating hjdiocele 

(d) Auscultation — The gurgling sound of a reducing intestinal hernia can 
be heard sometimes at a distance of several feet from tl c patient An absence 
of gurgling means that the 1 ernn is omental tint the intestine contains little 
or no gas ot that the internal ring is large in proportion to the size of the sac 
Absence of peristaltic sounds in strangulated hernia is a grave si c n and calls for 
immediate operative intei vention 
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(c) \ raj — In nonstrangolated hernia it is sometimes possible to deter 
mine the contents of the sac and to distinguish l etween large and small intestine 
by roentgen lay examination after an opaqi e meal as suggested by Pine Baion 
and Barsony and others (I ig 2 ) Alarchetti diagnosed a sciatic hernia 
of the sigmoid before opeiation by roentgen raj examination 

(f) Pneumoperitoneum — The use of pneumoperitoneum as an aid m the 
diagnosis of diffcult and obscuie indirect inguinal hernia has been successfully 
employed by Ivamssevich and Martiarena 

Hernia in Relation to General Health— The ill effects of hernia on the 
health are well known at d the seventv of tl o symptoms depen Is on the situa 
tion of the hernia and its contents Some hernias give rise to considerable pain 
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especially hernias through the linea nibs and obturator hernia In certain in 
stances especially in epigastuc henna the gastrointestinal symptoms arc out 
of all proportion to the size of the tumor The cure of the hernia not only 
nn proses tlie patient’s general health such as overcoming constipation head 
ache, nervousness etc, but certain neuroses os hystenn and neurasthenia 
often disippear Jly ers and Bollinger liavc called attention to the fact that 
severe gastrointestinal svmptoms ncconipanv ind often obscure the diagnosis 
of small inguinal hernia 

DIFFERENTIAL DIAGNOSIS OF REDUCIBLE HERNIA 

Reducible hernia is most frequently mistaken for hydrocele Other diseases 
th it mav sinnil itc hernia arc lipoma adenitis varicocele, saphenous vans, cold 
abscess evsts and new growths 

1 Hydrocele — Scrota) hiinii is liable to be confused vvitli hydrocele 
In hydrocele there is no impulse on couching the tumor is not reducible, and 
on percussion the note is dull There is an absence of digestive symptoms and 
pam in the in 0 uinnl legion and the hydio<cIc is translucent In hernia in 
infants and young children the intestinal wall is von thin and sometimes trails 
lucent, tins point should always be remembered 

2 Lipoma — Hernia through the Imca alba small umbilical hernia and 
femoial hernia arc to bo difTeientiatcd from lipoma Lipoma occurs most fre 
quently in the lmea alba above the umbilicus and is often adheient to a small 
peritonea! sac A femoial lipoma is movable gives no impulse on coughing 
cannot be traced directly into the femoral canal and docs not change size or 
position when the patient stands up oi lies dow n 

3 Adenitis — Inguinal and femord hernia nic to be distinguished from 
adenitis Subacute oi chronic adenitis especially of tubciculous origin some 
times presents the greatest difficulty Cases arc on rccoid in which a sup 
punting lymph gland overlay n strangulated femoral or abturntoi hernia 
The history of rcducibility m the early stage of the swelling mav be the only 
symptom pointing to hernia 

4 Vancocele — Inguinal hernia must be distinguished from varicocele 
only m rare instances In vancocele the tumor disappears when the patient 
lies down even though the examining finger makes firm picssuic at the ex 
ternal ring, and it reappears when the patient stands up even when pressure 
is continued Vancocele gives a chaiactenstic thrill on coughing like fluid 
being dashed against the fingers 

5 Saphenous Vanx — Femoral hernia sometimes Ins to be differentiated 
from saphenous vanx Saphenous van\ has the same signs that are found in 
varicocele. Zamoshclun has noted that a haid varicose nodule may simulate 
a strangulated femoral hernia 

6 Cold Abscess — Occasionally inguinal and femoral Hernia must be 
distinguished from cold abscess Cold abscess usually follows tuberculous 
osteitis of the vertclnae or one of the pelvic bones When the abscess ap 
pears in the femoral region it resembles a femoial hernia in that it is reduc 
lble and has an impulse on coughing However unlike femoral hernia it 
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presents fluctuation and bimanual pressure shows that the external and m 
ternal swellings communicate and that fluctuation is easilv transmitted from 
one to the otlici Examination of the patient s Inch will genenllv disclose 
marked rigidity of the spine or osteitis of the x ertcbrac 

Cold abscess in the inguinal region may be due to tuberculosis of the 
pubic bones The swelling is usually outside of the inguinal canal, there is no 
impulse on coughing and the inguinal canal is empty 

7 Cysts —Inguinal and femoral hernia are to be distinguished from 
evxts A labial hernia maj simulate a evst of Bartholin s gland In the latter 
condition the tumor is of slow giowth, it is dull on percussion translucent 
and the inguinal canal is emptx 

Sometimes hernia cannot be differentiated from cysts of the spermatic 
cord and hydrocele of the canal of Nuck if they are small and lie in the in 
glltnal canal If n portion of the hernial sac becomes shut off from its com 
immication with the abdominal oaxity a ev st is liable to form if the sac is 
shut oil at more than one point there nny be multiple cysts A rare case of tor 
sion of a cyst of a hernial sne was recorded br Smith 

8 Newgrowths — In rare instances hernias must be distinguished from 
benign and malignant growths such as occasionally develop in the spermatic 
cord of an undescended testis or in the round ligament that lies in the 
inguinal canal 

Formation of an Abscess Outside the Hernial Sac — The formation of an 
abscess outside of the hernial sac is a rare complication and usually occurs m 
elderlj patients who Ime had a reducible licmia of long standing Follow 
vug increasing pain and tenderness the hernia becomes irreducible with 
symptoms of inflammation The svmptoms arc not so acute as when the in 
flammation is inside the hernial sac 

PROGNOSIS OF REDUCIBLE HERNIA 

} The prognosis of untreated reducible hernia is alwavs serious 

Infants and Young Children — While a majority of inguinal and umbili 
cal hernias m infants (under two yeais of age) can be cured by mechanical 
treatment there is the danger that the henna will slip by the truss and 
strangulate However at tins age strangul ition is not common While opera 
tion is advisable and recommended for infants o\ci two months of a„c and young 
children if the henna is \ ery small it can often lie cured by a few injections of a 
mild sclerosing solution without the necessity for hospitalization (see chapters 
on inguinal hernia in children and umbilical hernia) 

Older Children and Adults— The ladical operation is always to be recoin 
mended as the treatment when the hernia cannot be controlled by a truss or 
when the hernial opening does not decrease m size under palliative measures 
In infants children and adults the operation offei s a good prospect of cure 
the danger is very slight especially with local anesthesia and the percentage 
of recurrence is x ery low 
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The Aged. — To those patients m the advanced years of life all surgieal 
procedures carry a multitude of dangers, the principal ones perhaps, being 
the general anesthetic and the confinement to bed 

Fortunately, the primarv development of hernia m the aged is infrequent 
probably because these individuals avoid heavy labor in an effort to conserve 
their declining physical powers, consequentlr they arc exempt from the usual 
causativ c factors of henna that apply to the activ e y ears of life 

The possession of a small reducible hernia is apparently more of an asset 
than a handicap, unless it becomes strangulated it does not shorten the dura 
tion of life and it compels the individual to take care of himself, to avoid 
heavy work and exposure with their attending wear and tear on the body, which 
is the usual lot of the elderly individual who is sound 

The henna of the aged is usually more difficult to control with a truss 
on account of the relaxation of the hernial rings When operation is indi 
catcd the danger can be minimired by the use of local anesthesia, and the 
period of confinement is shortened because recupeiation is more prompt than 
after general narcosis 

TREATMENT OF REDUCIBLE HERNIA 

The treatment of reducible hernia may be mechanical or by operation or 
by injection 

Mechanical Treatment —Mechanical treatment consists of reducing the 
hernia and keeping the contents retained m the abdominal cavity by means 
of a suitable bandage or properly fitting truss until the hernia! opening closes 
spontaneously The indications for mechanical treatment for the different 
varieties of hernia are considcicd in their respective chapters 

Operative Treatment — Operative treatment of reducible hernia is to he 
advised when there is little prospect of a spontaneous cure when the truss 
cannot he tolerated and when it does not retain the hernia 

Injection Treatment — (Sec chapter on injection treatment ) 

GENERAL PRINCIPLES OF OPERATIVE TREATMENT 

Sterilization of Dressings, Sponges, etc — The importance of properly 
sterilized dressings sponges sheets towels etc cannot be too strongly era 
pliasized Some good hospitals are occasionally careless m this respect 

Sterilization of the Skin — As a rule the field of operation should be pre 
pared twelve to twenty four hours before the operation The skin should be 
scrubbed with soap and water using a soft bustled brush sponge or a gauze 
compress foi a distance of several inches beyond the field of operation If 
the region is eoveied with hair it should be slnved A dry sterile dressing is 
applied and left on until the patient is on the operating tabic when it is re 
moved and the si in painted with tincture of mercresin (stainless) Tins anti 
septic is preferred because it does not stain the white canvas shoes generally 
worn while in the operating room 
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In emcigenej opuations the skin should be shaved, scrubbed thoioughlj 
dried, wiped off with benzm or gasoline and finally a coat of 10dm applied 
Sterilization of Instruments — It is the usual practice to sterilize noncut 
tuift surgical instruments bv boiling them in a 1 per cent sodium caibonatc or 
sodium hicaihcnntc solution Instruments sterilized in tins manner rust very 
casilj, is the sodiuii carbonate or sodium bicarbonate docs not combine with 
the cu bon dioxide lit the water, the carbon dioxide in the water causes the rust 
ing To prtvuit rusting, I bod the instruments in a % per cent solution of 
sodium hjdroudo The solution should be allowed to stand two minutes before 
putting in the instruments to allow the sodium hydroxide to combine with the 
enrhon dioxide m the water 

Scissors scalpels needles, and other cutting instruments aie best sterilized 
by soaking m phenol and rinsing off m alcohol just before use 

Rubber Gloves — 'Rubber gloves should always be used bj the surgeon and 
assistants duung henna operations to prevent infection thus lessening thi 
danger ol iccurrcnce Gloves can be boiled with the mstiuments or sterilized 
hj drj air and they should never be used when thej have even small holes 
in than 

Dangers of Talcum Powder — The harmful effects of talcum powder on 
gloves is now generally recognized as a cause of postoperative adhesions and 
complications Its reaction on the tissues is progressive and permanent 
Potassium bitartrate dusting powder is safe and harmless Seelig and Verda 
advise using a nongelatinous starch powder Biosoib powder is the best 

Operating Gowns — The operator, assistants and spectators should wear 
gowns The surgeon and assistants should wear gowns with long sleeves so 
that the wristlets will be covered by the wristlets of the gloves 

Caps and Face Masks — The operator and assistants should always wear 
caps and gauze face masks covering the head and mouth in order to lessen 
the danger of infection Before caps and masks came into general use it was 
not an uncommon thing to sec dandruff fall into the wound and it was im 
possible for the operator or assistants to talk without particles of saliva being 
projected there also Tor those who wear glasses it is a good plan to attach 
a piece of adhesive plaster to the uppei edge of the mask cov cung the mouth 
and nose The adhesive strip is attached to the chcel s just below the ejes and 
effectively prevents steaming of the glasses 

Suture Material — The selection of the propel sutme material is one of 
the most important factors for insuring a smooth convalescence and a 
minimum danger of recurrence I believe silk or cotton sutures should alw ays 
be employed foi all varieties of hernia operations Silk which was introduced 
by Halsted lias certain advantages over the cotton suture because of its greater 
tensile strength and ease m handling 

We now know that catgut causes a reaction in the tissues which results in 
a slight fever and more or less wound tenderness and nutation, even in patients 
who do not possess an allergy to eatgut Earlv absorption of the animal suture 
increases the danger of wound infection and a rceuricnce of the hernia (see 
catgut allergy) There has been a steady sluft among surgeons the world over 



or\nuL consider vno'NS 01 iirasn 


49 


toward nonabsorbable silk and cotton sutures, as well ns tiic more scientific place 
ment of the stitches Silk and cotton have a definite advantage over the 
nbsorbahlc materials lwtau.se lhe\ reraun m place m the tissues unalisorbcd 
until the wound heals The result is a smooth convalescence and lowering of 
the recurrence rate The silk 01 cotton technique calls for the following 
meticulous care in wound asepsis, gentleness m handling of the tissues, the 
selection of fine suture material, the careful ligation of bleeding points without 
including masses of fat or muscle along with the bleeding vessel, the npproximo 
lion of structures without tension by means of interrupted sutures throughout 
Catgut ean be used when skm infection is present or in case of strangulation 
with intestinal resection when slow healing is a possibility 

In historical retrospect it is interesting to note that Elsbcrg, writing on 
the anatomy and surgery of the Edwin Smith Surgical Pnpyms, observes that 
Breasted states this is the earliest reference to sutmes or stitching This 
papyrus is the oldest vet diseovcicd, dates luck 5,000 years, and advises that if a 
wound breaks 01 its stitches loosen, the edges arc to be drawn together with linen 
strips coaled with a stickv resin, much used foi embalming at that time 

In the Odyssey, the strings of the old Gieek harp arc described ns made 
from the twisted intestine of the sheep While often used by the ancients for 
ligature of blood vessels, catgut is not mentioned ns a sutuic for wounds until 
the time of Rliarcs who practiced in Bagdad, a d 900 lie also mentions its 
use by the Alexandrian School m Egypt Alhucasis who lived in the twelfth 
century, mentioned the stitching together of wounds of the bowels with a fine 
thread from the twisted intestine of an animal 

Because all wounds suppurated, nonabsorbable suture material was 
generally employed until the introduction of antiseptic smgery by Lister 
Antiseptic catgut was fust used in the modem operation for hernia m 1871 by 
Marcy , who w as a pupil of Lister 

Blood Vessel Suture — For closing accidental w ounds in blood v cssels, the 
operator should always have verv fine, straight needles (No 16) convenient, 
and very fine thread (No 00000 twist black silk) Both the needle and the 
thread should be sterilized m petroleum jelly 

If the cut is extensive, the method of suture devised by Horsley is to be 
recommended Briefly, the steps aic as follows The wounded vessel is e\ 
posed, the blood stripped from it, and light clamps are applied above and be 
low the cut If the margins are ragged or bruised, they are trimmed with sharp 
scissors If the transverse wound involves more than half of the circumfcicnce 
of the vessel, the lattci is completely divided and united by end to end suture 
The adventitia is trimmed away along the edges- of the wound, the blood clots 
are removed, the edges of the wound and the ultima washed with Locke’s solution 
and smeared with sterile olive oil 

If the cut is parallel with the vessel, it is sutured with a cobbler’s stitch, 
using fine straight needles (No 1C), and fine black silk, sterilized in petroleum 
jelly.. The suturing is often facilitated by giaspmg the vessel with Horsley’s 
curved blood vessel forceps "When the wound in the vessel is transverse, 
Horsley’s suture staff is slipped beneath the vessel and the edges are approxi 
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mated by placing a guy sutuie at cacli end of the wound Tlie tension of the 
staff is sufficient to evert the inttma while the wound is closed with a cobbler’s 
stitch Care should be taken to secure the beginning of the suture line by taking 
a back stitch well beyond it 

When the vessel wound is inaccessible, it sometimes is necessary to place 
a long guy suture at each end of the wound and to close the opening with a 
continuous overhand stitch of black silk threaded in a very fine round full 
curled needle (No 16) This stitch permits more leakage from the needle 
holes than the cobbler’s stitch, and also inci eases the danger of thrombosis 
Suture Needles — -The needles oidinanly employed for hernia operations 
are the same ns those used in any abdominal operation Tor closing the 
peritoneum and transfixing the sac preliminary to ligation, a sharp pointed 
round full curved needle is verv satisfactory 1 or the deep sutures in muscle 
and fascia, a heavy, round full cuivcd needle is the best 

Some suigeons prefei a Hagcdorn full curved needle for the deep sutures 
Many use a blunt pointed full cuned needle to lessen the danger of wound 
mg the deep v csscls m operations for inguinal and femoral lierma Do Garmo 
employed a full cuned round ceivax needle, with the point filed off A number 
of instances arc recorded in the literature, in which the vessels have been 
wounded while the deep sutures were being inserted (sec chapter on treatment 
of inguinal licima — accidents following opciation) 

Medium sized round full curved needles me ordinarily employed for clos 
mg the subcutaneous tissues For the skm, a sharp pointed cutting edge 
needle, cither straight or cuned, is used The subcuticular suture is the best 
for the skm closure, and approximation is most accurate if a sharp straight 
needle is used 

Tor closing wounds m the intestine and bladder, stiaight, round milliner's * 
needles are the best To prevent the thread from slipping, use a needle with a 
wedge shaped eye Self threading spring eyed needles are time savers, but are 
not so durable as oidmary needles Rererdin’s needle, which has a handle 
attached, is very populai m many countries 

Abdominal Scars — In operations for hernia it is seldom possible to place 
the skm incision so that it follows the natural folds of the skm, thus leaving 
the minimum amount of war after healing has taken place However, m 
certain hennas, especially in the umbilical and ventral varieties, it is often 
possible to make the incision in a fold of the skin, where the best cosmetic 
results ore obtained Other measures that tend to lessen the amount of scar 
are The prevention of infection, the use of noneapillary skin sutures such as 
horsehait a shoit incision a careful hemostasis and the avoidance of drainage 
m clean eases 

Hemostasis of Wound — The importance of having the wound dry before 
closing it cannot be overemphasized Hemorrhage from the wound or a slight 
oozing after the patient reacts from the operation, is responsible for a certain 
percentage of the infected cases, even when the bleeding is not sufficient to 
produce an appreciable hematoma 
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Cosmetic Incision — A cosmetic incision for small inguinal hernia in it omen 
is made oicr the loner pnit of the inguinal canal and its upper end does not 
extend above the pubic hairline 

Painful Scars — -A painful seal is due to the inclusion of sensory nene 
fibers in the sutuies or m the skm cicatrix In passing the deep sutures in 
inguinal hernia operations, it is \cry important to nvoid pressure on the ilio- 
hjpogastnc or ilioinguinal ncncs When the pain is confined to the skin 
cicatrix, it may he 1 citeied by massage and roentgen ray treatment If this 
fails it is neecssan to excise the sear The new wound must he closed carcfull} 
with horsehair sutures, in order to nioid the formation of new cicatricial tissue 
Adherent Scars — Adh trout scars in a henna wound can usually be freed 
by massage in conjunction with miltl lounterirritatiou, such as hot dressings 
and roentgen ra\ treatments In rare instances, it is necessary to resort to 
operative measures 

Cicatricial Keloid — A cicntucial kclonl is a hjpcrplnsia of the scar tissues, 
which is sometimes tender and punful The host treatment is massage and 
roentgen raj Operation is unsatisfocton as the tumor nearly alwajs recurs 
Newgrowths in the Incision — The occurrence of newgrowths, cither benign 
or malignant, in a hernia incision is \cn rare They me most often found in 
the sheath of the rectus muscle and on the aponeuroses of the external and 
internal oblique muscles Seieral cases arc reeoidcd m the literature in which 
the growth has followed an incision in the abdominal wall 

Ossification of the Cicatnx — Ossification of the cicatrix is very rare 
Benelli reported a case m which a laigc calculus dec eloped in the scar of a 
median abdominal incision Diagnosis was made by roentgen rnj examination 
before operation 

DIABETES MELLITUS 

Diabetics are pool surgical risks and should net er he operated on foi non 
strangulated hernia without n course of preoperative ticatment along with 
protamine zinc insulin supplemented with unmodified insulin in the proportion 
of 1 1 to 1 5, depending on tlic ratio that gi\es the most satisfactory control 
of the diabetes Local anesthesia should be used for strangulated hernia patients 
with diabetes Gas oxygen or cyclopropane is next best with spinal only for the 
good risk patient These patients do not tolerate well either spinal or ether 
anesthesia, and the mortnhtv is high, according to Titz Diabetics must be 
maintained sugai free before operation with diet and insulin, and afterwards 
until wound healing is complete 
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CHAPTER III 

COMPLICATIONS OR ACCIDENTS OF HERNIA 

The complications of hernia arc irreducibihtv, inflammation, obstruction 
and strangulation Irrcducibility maj be the only complication at first, if 
it is left untreated inflammation often follows favoring the occurrence of ob 
struction and strangulation In strangulation all these complications maj be 
present at the same time Tor tho sake of clarity, they will be considered sepa 
ratcly in tho order named 


t IRREDUCIBLE HERNIA 

Irreducibility — An irreducible hernia is one whose contents cannot be ic 
turned into the abdominal eavitj The term is often applied to hernias that 
are parfiaHv reducible Uncomplicated irrcducibiht) is usual!) only a tempo 
rarj condition and under proper treatment such as rest in bed restricted diet 
and continued pressure on the tumor, or repeated taxis the hernia will ordinarily 
become reducible again 

Irrcducibiht) is most common in middle or advanced age it is rare in 
children because in them omentum is seldom in the sac It is more frequent 
in females because the) are more sub]cct to femoral and umbilical henna than 
males It usually occurs in the obese and those who do heavy manual Jnbor 
Irreducibilitj may he due to one of the following causes adhesions of the 
omentum to the sac wall adhesions between the sac contents such as adhesions 
of the loops of intestine to each other or to the omentum or to othei viscera 
in the sac an excessive deposit of fat in the omentum mesentery or m the 
appendices cpiploicae m the sac adhesions between different parts of the sac 
wall an accumulation of intestinal contents in the loops within the sac the 
narrowing of the neck of the sic winch may be due to inflammation in the sac 
itself or to the irritation and pressure of a truss and in sliding hernia of the 
intestine or of the bladder in edncibilit) is due to a part of the visens being 
idheient to the sac wall or in rare instances to the position of the visens cn 
tirely outside of the sac (extrasaccnlar) 

Sac Contents — Omentum is the most frequent content of irreducible hernia 
and is the usual cause of irredneibihtv It becomes adherent to the sac wall 
carl) and increases in size from fatty infiltration Dirge intestine is more 
commonly irreducible thin smill intestine Ovary and tube bladder, cecum 
and sigmoid are sometimes found in the sic Any of the other abdominal viscera 
may be found but only in rare instances "When a part of the sic is shut off from 
the abdomini! cavity a hydrocele may develop 

Symptoms and Diagnosis of Irreducible Hernia — The symptoms of irre 
ducible hernia are similar to those of reducible hernia with the exception that 
the mass einnot 1 e returned into the abdominal cavity either when the patient 
assumes the recumbent posture or when taxis is applied At one of the hernial 
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openings there is a well defined protrusion, which has a Jmtorv of a gradual 
increase in size, and of having been reducible in the beginning There is a 
distinct impulse on coughing and when the hernia is small there maj be no 
general svmptoms In large hernias there are frequent attacks of pain, colic, 
and gastrointestinal disturbances usually associated with constipation 

The pendulous hernia causes a dragging sensation, often referred to the 
viscera that remain in the abdomen, such ns the stomach, transverse colon or 
small intestine 

Contusion of Hernia — Luge hernias espcciallv if they arc irreducible 
and m an exposed position, are subject to trauma from blows, falls and crush 
mg injuries, which mnv result m rupture of the sac with extrusion of its con 
tents The sac coverings arc often very thin and ulceration of the skin from the 
irritation of clothing or bruising is not uncommon Sometimes the intestine in 
the sac ruptures, while the coverings of the sac remain intact 

When acute symptoms follow injury to a hernia operation should be re 
sorted to immediately A soft tender fluctuating hernia accompanied by increas 
mg rigidity of the abdominal muscles indicates that the intestinal contents arc 
escaping into the abdominal cavitv, and that the svmptoms of shock and 
peritonitis will soon follow 

Prognosis — The prognosis of irreducible hernia is more serious than that 
for reducible hernia On account of the exposed position of an irreducible 
hernia, the viscera in the sac are subject to frequent trauma from accidental 
blows or from the rubbing of clothing As long as the hernia remains irredu 
cible it is liable to become inflamed resulting in obstruction and sometimes in 
strangulation 

The radical operation is the treatment of choice Massive hernias of long 
standing that have lost their nght of domicile in the abdomen, should not be 
operated on without preliminary treatment to enable the contents to be returned 
to the abdominal cavity without causing fatal cardiovascular or pulmonary com 
plications (Tor detills of preltmtnarv treatment of massive irreducible hernia 
see chapter on umbilical hernia ) 

Treatment o! IrredasiMe Ssjto , a 
The treatment of irreducible henna is palliative or operative 
Palliative Treatment — Palliative measures that aid m converting an irre 
duciblc hernia into a reducible one are rest in bed with the foot of the bed 
elevated for several days or weeks, firm continuous pi assure by a bandage which 
is tightened a little each day , gentle taxis daily, or two or three times a week, 
a diet consisting of nonfattening food, and free catharsis 

As soon as the hernia can he returned, a radical operation should be urged , 
as there is no prospect of a cure by mechanical means, and the hernia is liable 
to become irreducible again 

Operative Treatment — The operation is the treatment of choice for uncom 
plicated irreducible hernia This hernia presents more difficulties than the re 
ducible variety , on account of the intrasaccular adhesions the task of returning 
the hernial contents to the abdominal cavity and closing the wound 



56 IIERNI 1 

INFLAMED HERNIA 

An inflamed hemu is one in which pcntomtis invokes the sac wall or the 
contents Inflnmm ition in the hernia mat he due to the following causes 
irritation from the rubbing of a truss or bandage, trauma such ns an accidental 
blow , attempts at taxis, inflammation extending from a loop of intestine in the 
hernia or fiom a diseased appendix, tuberculosis of the hernial sac, and new 
grow ths involving the abdominal v iseera the sac or contents 

Inflammation most eonunonlj occurs m femoral hernia and more fieqnentlj 
in the umbilical than in the inguinal v anelj consequently it affects more -women 
than men 

Symptoms — In acute inflammation of hernia, the symptoms are well de 
fined The mass is painful tender on pressure swollen and edematous Some 
times there is a localized redness of the skin at one point There arc usually 
fever and a slight acceleration m the puke, sometimes gastrointestinal symp 
toms such as nausea vomiting and constipation are pronounced The severity 
of tho symptoms depends largely on what viscera nic involved If omentum 
alone is in the sac the svmptoms me usually mild and of short duration, if 
tho appendix is in the sac and inflamed the symptoms are severe and unless 
relieved b> operation the condition usually terminates m abscess formation or 
m an extension of the pentonitis to the abdominal eavitv Cases have been 
leoorded in which the skin ovci the u reducible hernia became irritated and 
infected and the inflammation sptcad to all the hernial coverings resulting in 
a rupture of the sac and extrusion of the viscera In most instances death 
followed from peritonitis 

Prognosis — The prognosis of inflamed henna is serious especially so m the 
aged The adhcstOns that follow a mild inflammation may cause the hernia to 
become permanently irreducible and in tins event it is subject to attacks of 
obstruction and sometimes to strangulation 

Treatment —Tho treatment of inflamed hernia is nearly always palliative 
The patient should be kept in bed The Wangensteen suction tube is used to pro 
vent abdominal distention For children and adults ice should be applied to the 
swelling and foi the aged hot compresses should be used It is unwise to use 
ice for elderly subjects because the skin over the hernia is of low vitabty and 
there is danger of producing gangrene The bowels should he moved by enemas 
and no cath irties given until after the bowels move well In ease the inflamma 
tion terminates in suppuration oi if a hernia of the appendix is suspected an 
exploratory incision is indicated 

INCARCERATED OR OBSTRUCTED HERNIA 
(CHOKED HERNIA) 

An uicarcciated or obstructed 1 eiuia is one that contains intestine whose 
luhien is occluded from within without any disturbance in the blood supph 
of the intestinal wall In incarcerated hernia the passage of both gas and feces 
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is obstructed usually on account of a fecal linpiction or an accumulation of gas 
m n loop of intestine m the hernia 

Obstruction is most common m hernias of the large intestine espcciallj in 
umbilical hernia of the trinsvcrse colon which occuis most often m women, and 
m inguinal hcinii of the cecum or sigmoid mu ill > found in men 

Symptoms — The symptoms of incarcerated hernia develop slowly and arc 
\cn indefinite at first There m is he some pain m the hernia and a slight m 
crease in size On pdpntion its consistent \ is firmoi than an unobstructed 
hernia hut it Jacks the mail eel tenseness th it is found m strangulation If the 
fecal impaction is lnige the hernia mnj feel hi c dough or putt}, and is dull on 
pcicussion There, is n slight impulse on coughing 

Thetc is usudlv vomiting hut it is not so sc\oic as in strangulation, and it 
ts stcrcoraecous onh rareh Tim nit niten colukv pains and abdomiml 
tympanites Constip ition is marked but it is seldom complete 

Prognosis — The prognosis of incarcerated lit nun depends on the duration 
of the svmptoms and the age of the patient In children mid ndults when the 
symptoms are of recent onset the outlool is usually favorable In the aged 
the prognosis is alvvavs grave because the svmptoms are mdefimte and of giad 
uni development thev arc liable to be tonfused with the ordinal-} complaints 
associated with old age and stiangulatieu mnv occur before the cause of the 
symptoms is recognized 
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HERNIA 


STRANGULATION 

Definition — A strangulated hernia is one which contains abdominal vis 
cera whose blood supply is partially or completely obstructed 

Historical 

The clinical characteristics o£ hernial strangulation were known to Hip 
pocrates, who lived m the fourth century B C Taxis was practiced for its 
relief by Praxagoras of Cos m the third century B C , he believed that strangu 
lation was due to an nccumutnlion of hardened feces in tlte protruded intestine 
This thcoiy was accepted by Colsus and A retains m the first century A D, by 
Paulus Alguietn in the seventh eentnry, by Avicenna in the eleventh century, 
and was not generalh abandoned until the beginning of the nineteenth centuiy 

Pierre Franco, in 3556, devised an operation for strangulated hernia He 
suggested that sometimes the condition was due to an accumulation of gas in 
the hernial loop Ho opened the sic only as a last resort, when the hernia could 
not be reduced after the division of the merging tissues In 1672 Lavater 
suggested that it was often due to pressure on the neck of the sic and was 
sometimes the result of inflammation 

Riolan, m 1658, described the hernial rings and ascribed an impoitant role 
to them m the production of strangulation The operation was also described 
by Pare in 1579, and bv LeQuin in 1697 Dionts m 1698, and Maucliart in 1722 
stated that strangulation was due to a spasmodic contraction of the external 
and mtemil oblique muscles associated with a dispropoi tion between the pro- 
truded intestine and the constricting ring 

t 

Pathology of Strangulation 

The pathologic changes m strangulation begin with an occlusion of the 
lumen of the intestine, at first partial and then complete as peristalsis finally 
ceases The condition is often aggravated and hastened by the ill advised use 
of cathartics As the intestine above the point of strangulntion dilates, it is 
aided by the multiplication of bacteria always present in the intestinal tract As 
a result, circulation is obstructed or ceases in the strangulated loop Then fol 
low edema and swelling of the intestinal wall and peiforntion and peritonitis 
Bhajekar, m 1947 published an excellent paper on strangulation 

Anatomy 

The anatomical structures affected by strangulation arc the coverings of 
the hernia, the hernial sac, and its contents Sometimes pathologic complies 
Uons m the abdominal cav lty also occur, such as retrograde strangulation, per 
foration hemorrhage, and volvulus of the omentum, intestine or mesentery 

Causes of Strangulation 

Strangulation is due to a constriction that presses on the sac contents and 
obstructs their blood supply This constriction is nearly alwajs exerted by 
one of the hernial rings Strangulation by the neck of the sac alone is infrequent, 
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and intrasaceular strangulation, due to adhesions or constriction in the sac wall, 
or to a torsion of the hernial contents, is still more uncommon 

1 Strangulation by the Hernial Ring — Strangulation !>} the hernial ring, 
or cxtrasnccular constriction, is found in a large majontj of strangulated 
hernias The constricting point consists of fibrous tissue or fascia, such as 
Gimbernat’s ligament m femoral hernia, and the external inguinal ring in 
inguinal henna The hernial nng is usual!} small, rigid and un}iclding and 
sometimes it presents a sharp edge as in the case of the lacunar ligament In 
small inguinal hernia, strangulation is often due to a small resistant external 
ring After the ring enlarges and its pillars become weakened and thinned 
out, strangulation is comparntn clj rare 

2 Strangulation by the Neck of the Sac — Constriction by the nccUof the 
sac is infrequent nnd modem writers attach little importance to it The neck 
of the sac is nanowr nnd cannot he dilated as it is held b} the walls of the hernial 
canal The older surgeons bclictcd that strangulation was caused b} the neck 
of the sac, which was found to he thickened, and often narrowed b\ fibrous or 
mflammotorj adhesions that were due, ns a rule, to the pressure of a truss or to 
other trauma, this is true especial]} m inguinal hernia, when the neck of the sac 
is compressed between the truss pad and the pubis In adults with congenital 
inguinal hernia, thero are often sharp constricting bands at the month of the sac 
Blakewn} stated that strangulation bj the neck of the sac in adults is more fre- 
qnent than is generally supposed 

3 Strangulation by the Hernial Ring and the Neck of the Sac —In rare 
instances, strangulation is due to the pressure exerted by both the hernial nng 
and the neck of the sac The hcnnal ring is the primary cause of strangulation, 
but even after it is dmded, the hernia cannot be reduced until the thick, re 
sistant nock of the sac is opened up to the internal ring When these two struc 
turns joint 1} produce strangulation, it is usually in subjects with inguinal or 
femoial hernia of long standing, who have persevered with truss treatment 

4 Strangulation From Other Causes — Unusual causes of strangulation are 
as follows (1) a diverticulum in the sac, especiall} in umbilical hernia, (2) 
constriction from, bands of the cribriform fascia in femoral hernia, (3) con 
stnction from intrasaccular adhesions in voluminous hernias, (4) constriction 
by the omentum, which presses on a loop of intestine, or else becomes inflamed 
and adheres to the sac wall m such manner ns to narrow the lumen of the neck 
of the sac, (5) constriction from an adherent appendix, from a Meckel’s 
diverticulum, or an epiploic appendix in the hernial sac, (6) strangulation due 
to volvulus or torsion of the sac contents (7) constriction bj an opening in the 
mesentery or omentum through which a loop of intestine passes, (8) retrograde 
strangulation 

5 Strangulation From External Causes — In rare instances stiangulation 
may be due to conditions outside of the hernial canal and sac, such as constric 
turn produced indirectly by tumors, inflammation, etc 

Retrograde Strangulation (Hernia in “W”, Double Loop Hernia, Maydl's 
Hernia) —In retrograde strangulation the sac contains two loops of intestine 
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The poition of intestine between the two loops remains in the abdominal 
civitj (I’lg 3 ) This foim of hernia was , termed 7ier»i« tn W, bj Maydl 
Larojcnne obsened a ease in which the third or connecting loop was six feet 
(2 mctcfs) long llctrograde sti angulation of the appendix or Meckel’s di 
aerticulum is \erv infrequent W hen it occurs the gangrene is usually limited 
to the distal portion which lies in the abdominal cavitv (rig 4 ) Ottobnm 
Costa and Guerrero Cocuzza collected 50 cases in the literature of strangulated 
henna in ‘W ” 



Fig 3— Ketrograde strangulation The portion of Intestine between the two loops remains 
In the abdominal ca\ ty 

Fig 4 — Retrograde strangulation of tl e distal portion of the appendix 

Pathologic Changes of the Hernial Sac 
In stiangnlation the hernial sic picscnts a tense globular mass with its 
peritoneal surface edematous and congested In neglected cases when the 
gangienc of the bowel is extensne the sac mai also be involved Coses have 
been obsm ed in winch the sac was gangrenous and the intestine viable 

Very rarclv the sac mav rupture spontaneously or ns a result of taxis A 
neglected abscess of the hernial sac will perforate the sac wall and its cover 
) mgs drain externally and finallv teinunate m a fecal fistnla 

Fluid in the Sac — If the obsti uction in the blood supply is incomplete 
onlj the venous circulation is impeded with the result that theic is an effusion 
of serum into the sac. This serum is at first limpid, clear and lemon colored , 
but as the venous stasis increases there is a migration of red blood cells through 
the walls of the mesentery and intestine, that changes the color to a light red 
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or brown, mid if taxis has been unploved, considerable blood may extravasatc 
into the s«e, turning the serous exudate dark brown m color The fluid is at 
first sterile and contains flal cs of fibrin but later, when colon bacilli and other 
bacteria pass through the intestinal wall it heroines turbid lias a foul feeal 
odor, and sometimes contains gas On nee mint of the low cud vitality of the 
hernial contents the virulence and proliferation of lncli.rn m the strangulated 
loop are rapidly incienscd 

Pathologic Changes in the Intestine — -The changes in the intestine are 
of the greatest import moc because the ti tat merit and prognosis depend upon 
them The amount of intestine strangulated ls usuallv small In fact, small 
hernias are more subject to sti angulation Ijoosuh tluir htimal ring is narrow 
The length of the strangulated loop in femoral hennas rardv exceeds six to 
twelve inches (15 to SO cm ) and m ingumil hennas twelve to twenty four 
inches (30 to CO cm ) ^\hen onlv n poitum of the intestinal caliber is strut 
gulnted the hernia is 1 nown ns a partial cnterocele or a nipped henna, or 
Richter’s hernia 

The following pathologic changes occui in stiangnlatcd intestine (1) 
congestion, (2) inflammation (3) ulceration and gangrene 

1 Congestion — In the beginning of sti angulation the intestine is bright 
red in color, and the turgescent veins arc distinctly seen under the serosa of 
the intestine and in the mesentery As the congestion increases the intestine 
grows darkci in color oitliei bluish black or purple It becomes distended, 
as a result of mci easing mtraintcstmal picssuic and nro attain twice its 
normal sire The scum usuallv remains shim throughout the stage of con 
gestion, although the intestine and inescntciv show signs of beginning edema 
The intestine will bleed if it is pricked 

2 Inflammation — As the venous stasis inti cases and the constriction 
gisdnally cuts off the arterial supply the congestion is lephced by ecehymotic 
spots on the intestine which giadually spread to all the constricted loop 
The edema increases the smooth glossy scrosi becomes rough and dull and 
there is a fibrinous exudate which sinks to the fingers The lowered vitality 
of the intestine favors the migration of baetena through the intestinal wall 
and infection of the sac cavity is followed by inflammatory processes involving 
the sac wall and other contents 

The intestinal mucosa is swollen injected and often presents membranous 
patches of serous exudate which cover ulcers of the mucosa The effects of 
inflammation are most pronounced at the point where the neck of the sac is 
constricted, often a distinct furrow can be seen here, and the ecchymosis is 
more marked than farther down on the convexity of the loop The intestine 
has lost its tone, it feels thin and is very friable If the constriction ls relieved 
at tins stage the viability of the intestine is so low that ulcciation and per 
foration often occur m spite of the restoration of circulation and color in the 
strangulated loop When intestine of such questionable vitality is returned to 
the abdominal cavity abdominal peritonitis develops within a few hours or 
days 
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3 Ulceration and QangTene — Ulceration and gangrene are closely asso 
ciated Ulceration nearlv always develops first, at the point where the intestine 
is directly under pressure b\ the constriction On account of the vascularity 
of the mucous membrane it is the first to suffer from the effects of strangula 
tion and ulceration mav nnohc a portion of it or its entire thickness The 
circular muscular fibers arc the next to weld and then the longitudinal fibeis 
give way The lesistant conntctne tissue fibers online the muscular layers 
but become ulcerated before the serosa is cut through The furrow caused bv 
the constriction is deepest and the ulceration most marked at a point opposite 
the sharpest and most unyielding part of the constricting ring In femoral 
hernia the ulceration nearly alums appears first at the point whcie the neck 
is constricted by the thin edge of the lacunar (Cimbennt x) ligament as though 
the intestine were broken on its own edge 

The effects of sti angulation are not the same for all parts of the stiangu 
latcd loop but art most marked at the point of constriction and at the upper 
part of the proximal end of the loop The latter point is drawn against the 
ring by the distended intnabdominnl intestine and also by the tense loop in 
the hernia 

Gangrene may occur as cnily as five or six hours after the onset of the 
first symptoms of strangulation It appears earliest in strangulated femoral 
hernia The intestine loses its luster and has a deep purplish ashen gray or 
dead leaf color The color of strangulated intestine is due to the coloring mat 
ter of the blood which os it decomposes changes to various shades of brown 
or green If the tissues were not discolored by blood all gangrenous intestine 
would be white 

The necrotic area may be ouly a small point on the bowel wall or it may 
involve a portion of the circumference and m severe cases the entire loop is 
gangrenous In tho early stage of gangrene before perfoiation the intestine 
retains some of its firmness and distention ns the necrosis extends the intestine 
collapses often lying in folds and the walls feel soft and are very friable 
J D Sain writing m the sixteenth century remarl ed that gangrenous mtes 
tine tears like wet paper The gangrenous loop has a much lower temperature 
than living tissue Sometimes the peritoneal coat lemains intact while the 
underlying muscular and mucous costs arc destroyed The serous muscular 
and mucous layers are separated from each other bv collections of dark brown or 
WacfasA scrum or hs ernrtrrrrwrrinai hemazsiisgie stress 

In the beginning nonperforated gangrenous intestine has a cadaverous 
odor which gradually 1 eeomes foul oi fetal as the bacteria in the lumen pene 
trate the intestinal wall When peiforation takes place the contents of the 
loop invade the hernial sac and the inflammation that follows extends to the 
coverings of the hernia and if the patient lives long enough the enlarging 
abscess breaks through and forms a fecal fistula Occasionally the infection 
breaks down the protective adhesions at the abdominal ling enters the peri 
toneal cavity and terminates as a rule in a fatal peritonitis 

If left untreated the gangrenous loop separates from the viable intestine 
and usually comes out in shreds through the feeal fistula opening In rare 
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instances it comes out in one piece In the Museum of Guy ’s Hospital, London 
there is a specimen of intestine the and one half inches (13 75 cm ) long that 
uas extruded through the hernial Mound a week after incision for drainage 

4 Hemorrhage — Hemorrhage either peritoneal or into the lumen of the 
stiangulatcd intestine is not uncommon when diagnosis or operation is de 
layed Larghcro Ibarz has discussed the subject at length 

5 Site of Perforation — -Perforation most frequently occurs at the con 
\exit\ of the strangulated loop In 2 > cases observed by Itcichcl perforation oc 
currcd at t! c point of constriction 4 times, 9 times at the com exit} of the loop 
7 times at both the con\cxit> and the point of constriction and the whole loop 
was gangrenous 5 times (Tigs 5 and 6 ) 



Fig 5 — Gangrene anil perforation of the Intestine Wien tie strangulate 1 loop Is pulled 
down a groove or furrow can often be seen at the point of constriction 

Fig 6 —Gangrene and perforation occur mo*t frequently at the con cxlty of the loop 
on the n tl mesenteric bor ler and less often at the point of constriction 

6 Contents of the Strangulated Loop — -'When the stiangulated loop eon 
sists of small intestine the usual contents in the beginning arc a small amount of 
gas and a lemon colored serous fluid which is secreted by the mucous membrane 
and its glands As the strangulation continues the contents become thickened 
often to the consistency of mucus and me reddish blown m color from hemor 
rliagie oozing from the intestine Tceal matter is \ery seldom found in 
strangulation of the small bowel hut is often a part of the intestinal contents 
when a loop of large intestine is strangulated especially if it is descending 
colon or sigmoid W hen bacteria im ade the contents of the strangulated loop 
the fluid becomes septic and has a foul fecal odor 

7 Strangulated Mesentery — The changes in the mesentery are similar to 
those that take place in the intestine The mesentery is swollen and congested 
with numerous patches of ecchyraosts Often there are circumscribed hemor 
rhages between its layers and the mesenteric vessels are usually thrombosed 
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Separation of the Mesentery 

Separation or laeeiation of the mes ntcrv is a rare complication of hernia 
only a few cases being recorded in the litciaturc The separation occurs he 
tween the intestinal border of the mesenterj and the intestine md according 
to Kobe re and Chnrbonncl it is ncarlj alwa\s due to ti action on the incsentcrj 

The Inst part of tho ileum is the portion of the intestine usually involved 
In a stud} of the cases repotted m the liteiatme separation most frequent!} 
occurs on the right side, and inguinal and femoral hernia arc about equally 
affected 

Etiology- — -llie etiology of sep nation of the mesenterj is undetermined 
The following aie predisposing factors frnbilit, j of the inelastic mesentery 
gangrene of the mesentm overdistontion of the mtestuial loop in the sac and 
a sac of voluminous proportions tint fails to hold the intestinal loop in contact 
with the rigid mesenterj The active cause is probablv alwajs mechanical 
traction which pulls the intestine loose fiom the mesenterj 

Prognosis — The prognosis of separation or laceration of the mesentery 
is very ginve I have collected 11 cases in the literature and of these 4 
patients died following operation 

Treatment — The treatment consists of making a \ shaped excision of the 
gangrenous mesentery carefully ligating the mcsmtoric vessels to prevent sec 
ondary hemorrhage resecting the intestinal loop which has been deprived of 
its blood vessels and anastomosing the ends of the healthy intestine 

Lesions of the Intestine in the Abdomen— 1 Aboic the Constriction — The 
intestine that lies in the abdomen above tlic constriction (afferent loop) is 
edematous and dark colored from venous congestion and the bowel above the 
obstruction is distended bv gas and scmiliqutd contents The peristaltic waves 
from the intestine nlove increase the tension Sometimes the intestine just 
above the constriction is two or three tunes its intro ll size and this distention 
may cause a paialvsis of the muscular lajcrs In addition to the congestion 
of the peritoneal coveting the mucous membrane is edematous and cechymoscd 
and raav also 1 e eroded in places 

2 Beloii t) e Constriction — The intestine that lies below the constriction 
(efferent loop) is of normal size and color and is emptj Tho portion lying 
in pro’cimitj to the constiiction is more or less congested and suffers from dis 
tnrbances in circulation with fhe result that there is oiten an acute enteritis 
of the mucous memlnane 

Frequency of Strangulation — Strangulation occurs more often m irredu 
able hernia than m the reducible foim Of the four principal v arietics femoral 
hernia strangulates most often uml llical is next in frequenej inguinal hernia 
does not strangulate often and ventral hernia strangulates onlv rarely 

Elastic Strangulation — fhe theorv of elastic strangulation probably e\ 
plains the mechanism of strangulated henna m a majority of cases better 
than any other theory The sac may fie emptj pievious to the onset of the 
attack or if intestine or omentum is m the sac the amount is ordmanly small 
and there are no signs of obstruction because the fibrous hetnial ring is some 
what elastic 
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As a result of sudden meicasc in mtrsnbdominil tension additional intes 
tine or omentum distends the ring and enters the sic When the pressure is 
removed from the lierninl nn p it returns to its normal si7c and presses on the 
intestine or omentum that failed to return to the abdominal ca\it> when the 
increased mtraabdomin il pressure ceased Pcristahs from above the constric 
tion forces additional fluid and gas into the ol structed loop and as the distention 
increases obstruction in the blood supplj dc\ clops in the mrsenterj and in 
the intestine rastdc the sac and 13 aggravated bj edema and welling This 
is the stage of congestion 

Bolognesi concluded from an experimental stud\ that it is difficult to 
produce strangulation bj means of a rigid constricting ring but it iy an ensj 
matter to induce it ruth an elastic ring Bitter carried out a series of expen 
meats on clastic strangulation md concluded that tl c first stage of anemia 
and contraction of the loop is soon followed In relaxation distention inflam 
mnton hyperemia and swelling 

Changes in Circulation Due to Pressure — Ann 7u alenburg studied under 
the microscope the circulation in the wall of the living intestine The intestine 
was opened an electric li„ht bulb inserted and a cannula tied in tl c incision 
Bj forcing water through the cannula to distend the intestine some of the 
capillar} streams were decked when the pressure reached 30 mm of mercury 
Mnn> vein currents weic stopped and the individual corpuscles could be seen 
when the pressure reached 60 mm all circulation stopped at 130 mm Fe 
ehymosis developed enrh at 50 mm The intestine kept at a pressure of £0 
to 90 mm for an 1 our became intense Ij congested 

Frequency of Strangulation — Strangulation is the most frequent compli 
cation of hernia In 30000 cases of hernia studied bj Berger there was tem 
porary lmducibilit} m 43 hernial pcntomtis or inflammation m 58 and 
strangulation in 2o0 

Predisposing Causes 

Sex — Strangulation is most often encountered m males because a large 
majoritv of 1 emias occur in them However the percentage of strangulation 
is much higher m females (14 0G per cent Berger) 111 proportion to the number 
afflicted In males the percentage is 3 61 according to Berger In females 
pregnancy and obesitj are important predisposing causes In 22o cases of 
strangulated hernia in infants under two vears of a"c collected by Estor 20j 
were in females and in 15 the sex was not given 

Age — Strangulation is most frequent m middle life and old age It is rare 
m infants infrequent in children and seldom seen 1 cfoic the twentieth year 
when it gradually begins to increase in frequence reaching tie maximum m 
males between the fortieth and fiftieth jears and m females between the 
sixtieth and seventieth years 

In 120 of the cases collected from the literatuie by Estor strangulation 
occurred during the first six months (40 in the first month) in 49 it occurred 
in tl c second half of the } ear and in 54 it occurred during tl e second year 
In infants the danger of strangulation is greatest during the first month of 
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life and sfwiddj decreases thereafter Jlsfor estimated that the frequency of 
strangulation m inf into and adults was 1 to C 2 while InehliofTcr nltced it at 
1 to 107 

Site of the Hernia— 7 he frequencj of strangulation depends largely on 
the location of the hernia cirtam satieties being verj much more liable to it 
than others I\mora? hennas stiangulatc most frequently 04^ p er cent in 
men and 9 Oo m women (Berger) tins fact is due to the small fibrous ring 
and the sharp cutting edge of the lacunar (On lbeinat ,s) ligament Umbilical 
heima strangulates next m frequency andfinillj inguinal 

According to Berger, the frequencj is as follows 
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In hstoi s sci ics 20 > wcie in gmn.nl 14 umbilical and 2 femoial 
Congenital Causes— Congenital or preformed sacs are the principal pre 
disposing factors of inguinal and femoral hernia and are also the cause in a 
Ussci degree of other hennas Other congenital causes are deficient muscular 
development relaxed inguinal rings malformation etc 

Size of the Hernial Ring — "N ell dev doped hernias that have been eon 
trolled bj a truss are more liable to strangulate than those that have I een 
neglected and fm\e developed large hernial rings When a trass u worn the 
nnt at ion of the pad produces an inflammation m tiie neck of the sac causing 
it to become tluclcned nnd to contract ofkn the neck is narrowed still more 
bv pieces of omentum becoming adherent to it 

Time of Onset of Strangulation — Manj hernias strangulate the first time 
thej come down especiallj femoral hernias Of 239 cases of strangulated hernia 
studied bv Beiger 48 strangulated the first time thev came down 89 strangu 
lated within ten yen's of their onset, and 102 sti ingulntcd moTe than ten years 
after their onset 

Exciting Causes — The active or exciting causes of strangulated hernia 
are the same as those that applv to the nonstrangnlated yarietics namely 
nnj factor that causes an increase in intraalxlominal tension such as a strain 
a fall trauma whooping cough bronchitis etc 

Symptoms and Diagnosis 

The symptoms of strangulated hernia me usually well defined and d » ag 
nosis is easy However 111 the eyont that one or more of the chaiacteristic 
symptoms or signs is absent there may be considerable difficulty The onset 
of strangulation is usually acute ordinanlj following an meuase in ultra 
abdominal tension caused by lifting a fall a mis step etc 

As a rule strangulation occurs m patients yvl ose heinias are down or have 
been controlled by a trass Sometimes the patient leaves off his truss from 
neglect or from a belief that he is cured However strangulation is most often 
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caused bj the hernia slipping !>j the truss Whether the hernia is nlreadv 
down or comes down suddenly, the patient notices a lapid increase in size and 
tension as addition il viscera arc drawn into the sac, and congestion de\elops 
followed bj inflammation 

Functional Symptoms — The most important functional symptoms are 
pain nausea and \ onutmg const! pat lou prostration and shock 

Pain — There is almost always pain in the earlj stages of strangulation 
It usualh comes on suddenly and is first noticed o\cr the hernial ring It is 
a sharp griping pun of an exacerbating character, and is due to penstaltic 
waics from above the obstruction attempting to overcome the constriction 
There is neulv nlwnjs a colickj pim over the thdomcn and often in the 
region of the uml ihcus that comes on in paroxisms As the strangulatun 
increases the pain becomes more severe and ls continuous perhaps causing 
the patient to double up 

The pain docs not stop until the peristaltic contractions cease Intestinal 
peristalsis is checked b\ the development of gangrene the division of the con 
stnction or the administration of an opiate The sj ontancous cessation of pain 
is a grave sj mptom It gives the patient a false sense of secuntv The operatoi 
mav bo led to dclaj operation and the condition soon terminates in death 
iNaiuca and 1 omiting — Then, mnj le nausea without vomiting when onlj 
a portion of the lumen of tho intestine ls obstructed ns m partial cnterocelc 
hernia of the appendix etc Vomiting is perhaps the most important sign of 
complete obstruction or strangulation and it becomes on soon after the constnc 
tion of the intestine is complete It occurs earlier when the obstruction is in 
the upper part of the intestinal tract than when it is in the lowei part of the 
ileum or in the large intestine 

In the beginning vomiting ls projectile and purtlv reflex and consists of 
the ejection of the contents of the stomach duodenum and the upper part 
of the jejunum If the strangulation is not relieved the vomiting gradually 
becomes more severe the xomitus consisting of bile and intestinal contents 
with a ftcal odor Vt this stage the vomiting is due to reversed peristalsis 
or to stimulation of the vomiting center bj the toxic products of the strangu 
latcd loop The vomiting is usuallj continuous although it sometimes has 
periods of omission and it persrsts until tic constriction is divided or until 
death In verv raie instances there ls no nausea or vomiting even aftex the 
gangrenous intestine has ruptured into the sac 

Vaughan studied 2o cases of strangulated henna and found that pam was 
present in all vomiting occurred in 20 nausea without vomiting in 2 and in 
3 there was no nausea or vomiting 

Constipation — Constipation is complete when the entire lumen of the m 
testine is consti icted When the upper part of the small intestine is strangu 
latcd a eonsideiable amount of feces maj be brought away bv enemas and in 
the 1 cginmng of strangulation this fact is liable to cause the inexperienced to 
make a diagnosis of partial obstruction After the bowel below the obstruction 
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is emptied ncitlier gas nor feces ue pissed by the rectum When the strangn 
lation involves the descending colon oi sigmoid thexe is sometimes an urgent 
desire to go to stool 

An enteritis of the bond below the distinction in. the beginning of strangu 
lation, may cause diarrhea, which stops after vomiting sets m When only a 
portion of the lumen is obstructed, constipation is not complete, some gas and 
feces are passed by rectum, and in isolated eases there may be diarrhea 

Prostration and Shock — Piostration and shock are serious symptoms, and 
when they appear the outlook is grave Prostration Occurs early m infants 
m young children, in the aged, nnd in those enfeebled from disease or from 
repeated attempts at taxis The onset of piostration and shock is apparent 
in the appearance of the patient The face is pinched and has an anxious c\ 
prcssion, sometimes called the facies abdominis by the older writeis. The eyes 
arc sunken, dull and lusterhss, the skin is cold, clammy and moist and the 
breathing is labored, rapid and shallow The skm is cyanotic, the lips are blue, 
and the tongue dry and heavily coated The pulse, at first rapid gradual!) 
becomes slow, weak and easily compressible and the temperature often ole 
rated in the beginning, grnduallv falls to subnormal There is often tympanites 
when the obstruction is low down m the intestine, the distention is pronounced 
and it is still more marked if there is a complicating abdominal peritonitis The 
urine is scanty or suppressed m advanced strangulation Hiccough usually 
appears later and may be associated with other terminal symptoms such 
as muscular cramps, tremors, coma and delirium 

The graphic description of the symptoms of sti angulation written by 
Aretffius, in the second century A D , remains a classic today, and has never 
been excelled by any author 

Acute Coronary Thrombosis — Acute coronary thrombosis is 'Sometimes 
mistaken for a small occult strangulated hernia that lies htddcn by muscle 
or fatty tissues 

Objective Signs — In strangulation the hernial mass is painful tense and 
irreducible, and yields no impulse on coughing It is sometimes fluctuating 
and is usually dull on percussion No sound is heard on auscultation 

In rare instances there are no objective signs in very small hernias in 
obese subjects m interparietal hemns, and in hernias that have reduced en 
masse 

1 The Hcinial Suellimj — There is an irreducible mass at one of the her 
uial openings that lias usually been reducible picvious to the onset of the 
strangulation There is pain over the tumor, especially m the region of the 
constricting nog which is continuous sometimes of a burning or cutting char 
acter, and is aggravated by manipulation or attempts at taxis There is also 
tenderness on pressure In the beginning of sti angulation the irreducible 
swelling increases in size, owing to additional viscera being diawn into the 
sac, and to an accumulation of fluid in it The tension gradually increases 
and the viscera cannot be palpated If arterial and venous sti angulation oc 
cur suddenly and at the same time, the tenseness is often not marked 
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2 Palpation — On palpation the tumor is hard ami resistant When the 
patient couglis, no impulse is detected m the mass, and •when an infant cries, 
the expansile impulse is also Inching There is often fluctuation in a strangu 
lated hernia that has been of slow onset, and in which the sac contains fluid 
Fluctuation is absent when the sac is scrj tense or when there is only a little 
fluid in it 

3 Percussion — Strangulated henna is usuallv dull on percussion, owing to 
the presence of fluid in the sac 01 within the strangulated loop 

f Auscultation — In strangulated hernia no gurgling sounds o\er the tumor 
are audible 

5 Strangulated Hernia Without External , Sit tiling — Strangulated hernias 
that present no local signs of a tumor were called mailed hernias In the older 
writers, and included obtuiator, sciatic, and small inguinal, femoral, and \cn 
tral hernias in which onlj a portion of the intestinal caliber was ttnohed 
(partial cutcrocclc) 

6 Signs of Gangrene — In neglected cises of strangulated hernia, the gen 
oral symptoms are those described under prostiation and shock, while the local 
signs arc edema and congestion o\ci the henna, often with a black area in 
the center, subcutaneous emphysema, cessation of pain, softness and shrink 
mg of the tumor, and occasional!} spontaneous reduction Should the patient 
sun no this period, the skin o\cr the henna nearlj always ruptures and a 
fecal fistula forms 

7 Strangulation as a Complication of Other Diseases — Strangulation may 
decclop as a complication of a more serious condition, and when the severity 
of the symptoms is out of proportion to the si7e of the hernia some other intra 
abdominal condition, such as a \olwilus or a pci fortune peritonitis, should be 
suspected Failure to recognize and relicic the primary condition results in 
a continuance of the symptoms and usnalli in the death of the patient 

Differential Diagnosis 

Partial Enterocele — The symptoms of partial cutcrocclc arc similar to 
those of complete enterocele with the exception that vomiting is less severe, 
constipation is not absolute, and the other symptoms are also milder The 
tumor is small, and for this reason paitial enterocele must not be confused 
with hernia of the appendix and hernia of Meckel’s dnerticulum Because 
the symptoms arc indefinite, diagnosis is difficult and often delated, eonse 
quentlj the mortality is higher than in ordinary hernia 

Strangulated Omental Hernia — flic changes that occur m strangulated 
omental hernia ha\e been described with those of hernn of the intestine with 
which it is usually associated When omentum is alone m the sac, the symp 
toms are similar to those of strangulated intestine, but are much milder, and 
there is seldom colickv abdominal pain Nausea and \omitmg are not marked 
and maj be absent Constipation is not absolute The local swelling is usuall} 
small, somewhat tender, irreducible and dull on percussion, sometimes the 
irregular lobules of omentum can be felt through the hernial openings 
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Other Conditions — Inflamed lymphatic glands must not ho mistaken for 
strangulated hoi mn The points m differential diagnosis are taken up m the 
chapteis oil inguinal and femoral he: tin It should he remembered that an 
abscess of a lymphatic gland sometimes overlies a strangulated hernia and 
conceals it 

Orchitis and epididymitis cause no confusion if a careful examination is 
ahvii s made of the inguinal canal and rings 

An undcseended testis seldom causes confusion There is no testis m the 
scrotum on the sido of the so spotted hernia. In rare instances, when the testis 
is in the inguinal canil mar the internal ring it may It impossible to exclude 
pnitnl strangulation before o\ eration 

Inflammation of the hernial sac 01 cotd structures is raiely mistaken for 
strangulated hernia In this easo there would lie no svmptoms of intestinal oh 
striKttioii such as vomiting abdominal distention etc 

Ifvdroeeh. of the cord in infants and jonng children is sometimes mis 
t tken for strangulated lieima In hydrocele of the cord the symptoms of 
strangulated hernia are wanting The tumor is fluctuating dull on peieussion 
and translucent however transluccney is of little value as cutcroteles in m 
fonts and voung children are often translucent 

The vomiting of pro„nnnov associated with irreducible hernia is not mis 
leading if there is positive evidence of pregnancy and the otlui signs of ohstnic 
turn are absent 

Prognosis 

The prognosis of stiangulated hernia is always senous It is most favor 
able with infants and children its gravity mcicasing as age idvanccs When 
omentum and intestine are in the sac together the effects of the constriction 
are less severe and less extensive than when intestine alone is strangulated 
In p'ntial cnterocclcs the strangulated area i-» smaller than in complete entero 
eelcs but the prognosis is inoie serious on account of tie onset of gangrene 
which occurs earlier than in complete entcroceles and the delay m operative 
intervention due to difficulties in diagnosis 

In suspected strangulation operation is the only treatment to be advised 
and it cannot be lindci taken too eirly as the mortality rate is directly pro 
portional to the piomptness with which the strangulation is relieved The 
death rate of nreducil 1c strangulated hernia unrelieved bv opciation is nearly 
100 per cent 

The prognosis of sli mgulatcd massive hernias that lave been outside of 
the abdomen a long time and lnve lost their njht of doructfe is verr grave 
The increase in mtraabdommal tension that follows the ictum of these viscera to 
the abdomen is often the cause of fatal pulmonary or cardiovascular com 
plications (see chapter on umbilical hernia) 

The mortality rate for strangulated henna has decreased verv little in the 
last twenty five years Thus is largely due to the fact that the surgeon selects 
an operation that is 1 eyond the lecupcrntivc powers of the patient the after 
treatment is not given sufficient attention and general anesthesia is too often 
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employed when the local method should he used I bclie\c that no substantial 
reduction Mill he shown m the mortalitv rates until local anesthesia is general!} 
adopted as the anesthetic of choice for strangulated hernia operations 

Treatment 

Immediate operation is the treatment of choice for strangulated hernia 
As Stromejer remarked ncnilj a con tun ago if a case of strangulated hernia 
is seen m tlie davtime, the patient should he operated on before the sun acts 
and if it is seen in the night he should he operated on before the sun rises 
Taxis — Toms was used bj the ancients and the technic was described in 
detail by William of Salnet in the thirteenth centurj It is sometimes pemns 
sible to attempt tn\is for strangulated hernia when the patient is seen within 
two or three hours after the onset of sjmptoms It is more hkelv to be sue 
eossful m infants and children than in adults and foi large hernias more than 
for small ones md in inguinal and femoral hernias moic than in umbilical 
hennas Taxis should ncvci be continued foi more than fix c minutes and onlv 
a moderate amount of foicc should be used e\cn with the patient under ancs 
thcsia Inversion of the patient is sometimes helpful The methods of taxis for 
the different varieties of hernia arc described in their respective chapters 

Posture for Tans — Thcic aic ceitam postures tint arc in aid to taxis 
Infants and children can be suspended In their feet or slung up over the 
shoulders of an assistant while taxis is emplovcd A hot hath before this 
mancmer is often helpful this was cmplojcd bj the ancients who also sus 
pended the patient b> the feet to facilitate reduction 

For adults the following positions sometimes favor the success of taxis 
the knee elbow knee-elicst Sims and Trendelenburg positions with the knee 
bent (Otlici positions for taxis arc discussed under treatment m the clnp 
ters on the different varieties of hernia ) 

Contraindications to 1 axis — Taxis is conti nindientcd tindci the following 
conditions (1) when the hernia has been down several lours (2) when the 
onset is acute and the symptoms arc sc\crc (3) when previous attempts at 
taxis have failed (4) when the coverings of the hernia are inflamed or edem 
» atom (5) when there are symptoms of prostration and shock and (6) when 
there are signs of ulceration and gangrene 

Dangers of Taxis — The principal dangers of taxis arc (1) reduction of 
the Jieinia cn masse with a peisistence of the svmptoms of strangulation (2) 
rupture of the intestine (3) contusion or laceration of the intestinil wall 
(4) the reduction of gangrenous intestine into the abdominal cavitj (5) the 
forcing of infected sac contents into the peritoneal cavitj (6) the danger of 
ulceration and perforation of reduced intestine developing several hours or 
dajs after reduction (7) the occurrence of intestinal hemorrhage resulting 
from too foicible taxis (8) incomplete reduction — the reduction of onlj part 
of the strangulated intestine into the abdominal cavitv (9) rupture of the sac 
near the neck and the subpentoneal reduction of the hernia (10) the danger 
of tearing loose the constriction at the neck of the sac and reducing it along 
with the intestine into the abdominal cavity (11) the danger of failing to re 
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Iicvc the strangulation -when the constriction is mtrnsaccular, (12) torsion of 
the loop persisting aftei reduction and (13) intestinal paresis that often fol 
lows forcible or repeated taxis ehiropnu tors stukc a sharp blow on the henna 
The possibility of stnngutation bung due to adhesion m the sac should 
he careful!} considered before attempting taxis Theu mas be a very c\tcn 
si\c adhesion that does not cause harm while a ver} narrow band mav pro- 
duce obstruction 3 ion if the Jierma can he successfully reduced unless tic 
constriction is relieved the sj mptoms will persist and gangrene will develop 
often with n complicating abdominal pentomtis 

Reduction eu Masse 
(Reduction cn Bloc, Displaced Hernia) 

Reduction cn masse is the reduction of a sfiaugulitcd hernia without re 
licving the constnction of the intestine It was described by Savnrd in 1702 
b} Lo Dran m 1731 and more thoroughly 1 v Riehlci m 17S5 

Varieties— Theic are three v aneties of reduction cn masse (1) Pro pen 
toncil reduction the strangulated intestine is reduced into an emptv loculus 
of a biloculat sac (2) Interstitial reduction without rupture of the sac the 
sac containing the stiangnlatcd viscera is disloeitcd upwaid hetween tht 
layers of the abdominal wall (3) Interstitial reduction with rupture of the 
sac the sac ruptures and the intestine is displaced to a position between the 
la}crs of the abdominal wall the strangulation at the neck of the sac remain 
ing unrelieved 

Etiology— As a result of manipulation or taxis the sac is freed from 
the subcutaneous tissues the constricting ring dilated and the hernia dis 
placed to a position beneath the pentoncum inside of the internal abdominal 
ring The point of strangulation is in the neck of the sac Sometimes the re 
duction cn masse is the result of the patient s attempts to reduce the hernia 
When a patient tries to reduce his own hernia or calls on his friends to help 
him they use more foice and appl} it more carclesslv than does the physician 
(Pigs 7 8 and 9 ) 

When inguinal hernia in the aged is associated with an excessive amount 
of extnpentoneal fat md relaxation of the peritoneum reduction cn uasse 
may fofhlw the girfriArtf tfagmr of tuts 

Age Sex and Site — Reduction en masse occurs most frequently lotto cen 
the thirtieth and sixtieth 3 ears ncarlv always in males and it is most common 
in the inguinal region 

Corner and Ilowitt collected in the lilentuie 137 cases of reduction en 
masse In 68 subjects the henna was on the right side in 39 on the left, and in 
the remaining 30 the side w as not stated 

Frequency — A majority of the cases of reduction en masse reported in 
the literature weie found at nutopsv or were lepoited m the days when taxis 
was always attempted befoie resorting to operation In the last ten years 
only a few cases have been recorded a fact which is due no doubt to the 
"•eneial abandonment of violent taxis and to the earltcr recourse to operation 
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In 12,000 cases of hernia operations collected from hospital records by Illiason, 
there iseie no cases of reduction cn twmc On the other hand, Nason and 
Milter found 3 cases of i eduction cn uu me in 632 hernias of all tjpes Undue 
force or taus was not a prominent feature in the history of these 3 cases. 

Autoreduction en Masse. — Antoreduction cn masse is v cry inrc Wolfe re- 
ported strangulation two months after self-uuluced reduction of an old scrotal 
hernia. lie was able to find only 3 similar cases in the literature The diagnosis 
is difficult, but with a history of an old henna and the symptoms of intestinal 
obstruction or strangulation, reduction cn masse should he suspected 

Symptoms and Diagnosis. — On palliation the hernial ring is found to be 
enlarged, aud often a tense globular mass can be felt just bejond the ring 
There is fullness and tenderness of the lower abdomen on the affected side. 
Reduction cn masse is followed by an aggravation in the symptoms of stran- 
gulation; the pam is more severe, the vomiting more frequent, abdominal tym- 
panites is increased, and the diagnosis is uasonabl} certain. Whether the 
hernia has been reduced bj simple taxis or bv division of the constriction and re- 
duction, the persistence of the symptoms of obstruction demands immediate 
operative intervention 



Fig 7 — Reduction ert matte following taxis The hernial sac and contents ha\ e been re 
iluced Into the abdominal cavity 

Fig 8 — False reduction en matte following Incomplete rupture of the eae The Intestine 
Is forced into the extra peritoneal tissues Part of the sac remains In the scrotum 

Fig h— False reduction en matte following complete rupture of the sac below Its neck 
The strangulation at the neck of the sac still pends‘9 A portion of the sac Is In the scrotum 

Prognosis —The piognosis for i eduction en masse is grave and the mor- 
tality rate is high. 

Treatment. — When operating for a suspected hernia reduced en masse, 
a midline or lateral rectus incision should be used, especially if the hernia is of 
the femoral or obturator variety, or if there is a history of double hernia or 
two hernias of different tjpes There arc cases on record in which opera- 
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tion showed strangulatu n at n silc where a heima was not known to exist 
Sometimes a large inguinal hernia will cover up a small femoral hernia which 
reduces en masse when the voluminous inguinal hernia is reduced With the 
midline 01 lateral rectus incision each hernial ring m turn is examined from 
within the nhdomen At the site of the stiangulntion a firm globular mass 
of variable size is felt and often the two portions of the intestine can he recog 
m/ed at the point where they entti the sac 

The eonstiicjion is divided By gentle traction the stiangulafcd loop is 
withdrawn into the abdominal wound and dealt with ns m ordmaiy strangulated 
litmia A hemiorrhaphv is done if the general condition of the patient 
is good otherwise the repatr of the hernia is left for a latci time 

Complications — The complications following reduction en masse are the 
same is for ordinary strangulated hernia 

Severe intestinal hemorrhage sometimes oeems as a result of the trauma 
incident to reduction en masse This hemorrhage often docs not appear for 
one to two weeks after the operation as in the case reported b\ Harrison 

Advantages of Operating Without Preceding Taxis— The advantages of 
operating without preceding taxis arc generally recognized and the low 
mortality rate is the best ai gument against taxis '\an Asscn reported 100 
eases of obstructed and strangulated hernia in patients who were operated 
on without preceding attempts at taxis In this senes there were only 2 deaths 
and both of these patients were in a critical condition when first seen I believe 
that these excellent results were partly due to the fact tint local anesthesia was 
employed m 62 cases 

Operative Treatment for Strangulated Hernia 
Anesthetic — As a rule local anesthesia is the anesthetic of choice for the 
operation of strangulated hernia Patients with strangulation are always poor 
operative risks because of their lowered vitality shock and prostration being 
more or less pronounced in every case The patient s recuperative powers are 
impaired by the toxic products of the strangulated loop and when intestinal 
resection is necessary the prognosis is always grave even under the most favor 
able conditions 

The dangers of general anesthesia for stnm 0 ulation arc well known and 
statistics show tint postoperative complications such as acute dilatation of 
the stomach pulmonary nephritic and cardiovascular lesions are much more 
frequent than when local anesthesia is used With general or spinal anesthesia 
the operation should be completed as qmeklv as possible 

Preoperative Treatment — The patient should be well wrapped and pio 
tceled from undue exposure while being taken to the operating room To 
minimize shock as far as possible the opciatmg table should be thoroughly 
warmed by hot watei bottles or electne pads and the patient should be kept 
warm throughout the operation Transfusion and vcnoelysis are often needed 
as well as the "Wangensteen suction tube to relieve the tympanites 
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Instruments — Onlj n feu instruments are necessarj for the operation foi 
strangulated hernia but a liberal assortment is an advantage in that it saves 
considerable time, and often permits the earthing out of a slight modification 
of the routine operation peihnps increasing the patient s chances of recover} 
The necessar\ instniments arc a pair of scissors scalpel two pairs of tissue 
forceps six or eight pairs of hemostats two retractors, a needle holder, a 
grooved director, stiaight and full cnr\ed round needles and cutting edged 
needles Sutures should include plain and chromic catgut and linen silk or 
cotton thread Two Murphj buttons of different sizes should also be provided 

In emergent} a safetv nzor blade makes a verj good scalpel and re 
tractors can lie improvised bv using licnt spoons or bj passing a long thread 
through the flap tint is to he retracted and ittuchmg a hemostat to it for a 
weight 01 having a bvstnnder hold Ihc thread Intestinal damps covered with 
rubber tubing arc somttunes needed hut if ncccs.snn the mtcstme can he tied 
off with a piece of nairou lnndigc passed tlnouji a small opening in the 
niesentcrv 

Operation — The operation for stiaiu,ulnted hernia is usuall} an emcr 
gencj operation and often h is to he perfoimcd m the patient s home under 
unusual difficulties Ivciv phjsicnn should he aJile to perform it as a life 
saving measure Onl} a fur surgical knowledge is requued onlv ordinary 
instruments arc needed and if the simple operative procedures are carried 
out under local nnesthesi i the mortality should bo comparatively low 

The common mistake in opetating on strangulated hernia is an attempt 
to do too much It should he remembered that the object of the procedure 
is to save the patient s life and a two stage opcintion is better than a dead 
patient 

Radical Operation — Operation for strnn^ulatid hernia diffcis from oper 
ntion for nonstnngulatcd hernia chicllv m the treitmcnt of the constricting 
ring and m the management of the contents of the sac (Tor the detailed 
technique of the operation foi nonstrangulatcd hernia see the chapters on 
special heinins ) 

In general the operation for stnngulated htrma maj be described as 
follow s 

1 Incision — The incision is made over the center of the tumor nsuallv 
in its long axis and is longer than that for simple henna The subcutaneous 
tissues and fat ire divided bleeding vessels ligated and the sac is exposed and 
separated from adhesions for some distance on each side of the wound Some 
times the tissues arc swollen discolored and edematous and it is neecssan to 
divide them cautious!} The sac can be iccogmzed bv its graj or purplish color 

2 Or EViN o the Sac — T he possibility of a sliding hernia of the intestine 
should always be excluded before the sac is opened so that the bowel walL 
will not be incised in mistake for the sac The serous eovenng of the intestine 
is smooth and glistening and if it is examined eaiefullv it is seldom mistaken 
for the sac 
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The sac is opened at a point as high ns possible where it is not adherent to 
the under)} ing viscera It is pic! cd up with two mouse toothed tissue forceps or 
hemostnts and caicfu!!} opened lie tween them with a scalpel or a pair of 
scissors The incision is enlarged and some fluid is ordmunlj found in the sac 
If this fluid is a clear serous exudate it usually means that the changes m the 
intestine are not far advanced if it is dark red or brown and has a fecal odor, 
gangrene has developed 

The strangulated loop of intestine is located If the hernia is aery small 
precaution must be taken to prevent the loop irom retracting into the abdomen 
when the constriction is relieved Should the loop slip into the abdomen the 
intestine must be drawn back into the wound and examined This accident 
is to be guarded against especially in cntcrocclc The strangulated intestine 
is covered with compresses or towels wrung out of hot (115° F ) sterile water or 
saline solution while the constriction is being located and relieved 

3 Division op the Constriction — At the present time strangulated hernia 
is always treated by the open operation The incision m the sac is earned up to 
the constriction winch is exposed by retracting the edges of the wound and dis 
placing the contents of the sac downward or to one side The constriction is 
cautiously divided in plain view by nicking it with a scalpel or pair of scissors 
the intestine being protected bj the index finger or a grooved director Often 
time will be saved by opening the peritoneum an inch or two (25 or 5 cm.) 
above the constriction and dividing the latter on a director or on the index 
finger 

If the hernia is large and omental adhesions are extensive additional 
constricting bands should alwavs be looked for in the sac and the possibility of a 
bilocular sac as well as the presence of a second strangulated hernia in another 
region should be thought of 

Dnulston of the Ring — Dojen believed that it is often easier to dmitse the 
constricting ring bj means of a pair of longbladed forceps than to cut it 

4 Examination oi S\c Contfnts — The intestine is drawn into the wound 
and carcfullj examined 

Signs of I iflhiZify — The intestine is usual!} viable when its color returns 
promptl} after division of the constriction or after the application of hot com 
presses for fifteen fo tflirf} minuter Other signs- af vwcMei} <rre -s bsen-oe <?/ 
clotting in the mesenteric vessels, the piesenee of arterial pulsation bleeding 
when the mesentery is incised at different points ev en though arterial pulsation 
is absent and a smooth and gloss} appearance of the intestinal serosa 

Test for Vifl&flity of Strangulated Intestine — The viability of the intestine 
can be established immediately bv the fluorescein test advocated by Herriin 
Glasser and Lange Another method is to inject procaine hj drochlonde along 
the vessels leading to a strangulated loop of intestine Vascular and muscular 
contractions follow if the intestine is viable and a restoration of circulation is 
hastened 

Deep inhalations by the patient of 100 1 er cent owgen is a simple method 
for determining viability of strangulated intestine 
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Signs of Gangrene — The intestine is usualh gangrenous if the color docs 
not return if the mesenteric vessels are thrombosed, if there is no arterial 
pulsation and no bleeding when the mesenterj is incised , w hen the intestine is 
rough lustcrless has lost its polish is collapstd and feels like wet paper, or 
when it is thin and friable and feels as though it would break if it were bent 
Before returning the viable loop to the abdominal cautj it should ho 
drawn down and the entire intestine examined for n distance of a fen inches 
above the constriction foi rut spots ulcerated areas and minute perforations 
The groove oiused bj the constriction is usualh deepest on the posterior sur 
face of the intestine where the pressure has been greatest and this area is 
inspected carefully The vessels of the mesenterj arc examined for pulsation 
if it is absent or if then are thiomhotic areas it is unsafe to reduce the intestine 
as it will not sun no 

Congestion Due to Traction — If the color does not return to the intestine 
it is sometimes due to traction on the mesentm To exclude the poxsibilitv 
of this cause the intestine as held for a few minutes near or within the pen 
toncal opening so that the mesenterj lies loose and is free from tension \\ lien 
the intestine is v lflble the circulation quicklj returns 

Leaving Suspicious Intestine Outside of the 11 ound -If the pulsation in 
the vessels is verj feeble and the color improves o»l\ shghth with the applica 
tion of hot compresses the viabilitj of the intestine is doubtful and it is some 
times advisable to leave the suspected loop m the wound and cover it with 
warm, moist petroleum jellj coated stcule dressings for a period of twelve to 
twenty four hours If the color does not return under this treatment the m 
testine is gangrenous if the eoloi returns the loose plastic adhesions can be 
readily broken down and the intestine replaced in the abdominal cautj without 
anesthesia 01 after a simple local anesthesia infiltration of the muscles and 
skin the intestinal scrosi being insensitive 

'When intestine of doubtful vialnlitv is returned to the abdominal cautj 
it should he covered with a piece of omentum whenever possible, as a pre 
caution against postopeiativc perforation (jaricpj gives 30 cc of heparin 
paicntcraUj when m doubt about the viability of the gut Ills results have 
been excellent 

Omentum — When the omentum accompanying the intestine is m good 
condition it should alwavs be returned to the abdominal cavity Statistics 
show that omental resection adds slightly to the mortalitj rate in both stran 
gulated and nonstrangulated hernia operations When the omentum is inflamed 
strangulated or irreducible it should lie resected bj multiple interlocking liga 
tures each bite including not raoie than one quaiter of an inch (6 mm ) If the 
omentum is extensively adherent to the sac considerable time will be saved 
bv ligating it at the neck of the sac without attempting to separate the adhesions 
and removing the adherent omentum along with the sae 

Ligation of Mesenteric Vessels — I want to emphasize the importance of free- 
ing the mesenteric vessels from all other tissues before ligating them to avoid 
leaving masses of necrotic mesentery which arc liable to become infected and 
suppurate When the omentum is ineducible, on account of a small hernial 
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ring it can sometimes bo returned to the abdomen if the neck of the sae is first 
freed all the way around for a distance of one half to one meh (1 2*5 to 2 5 cm ) 
inside the internal ring If this maneuvei fails the omentum should be ligated 
m sections with each ligature at a different level otherwise it mav bo difficult 
to return the omental stump to the abdominal cavils 

It is better to excise the omentum in multiple ligitions than m a mass 
ligature, so as to preserve the spreading iclationship to the intestines and 
also to lessen the dangu of embolism and thrombosis 

5 Tblvtmfnt or Gangrenous Intestine— The treatment of gangrene de 
pends on the amount of intestine involved and the condition of the patient 
If the gangrenous aica is small one half meh (125 cm) or less it can he 
inverted into the intestine and the health} serosa sutured over it (Pig 10) 
if it is long ind narrow and most of the circumference of the intestine is 
involved tho necrotic strip can lie inv lginated into the lumen of the intestine 
and the healthy layers of serosa sutured together producing a partial mtnssus 
ception A piece of omentum when available should he taeked over the suture 
line 



When gangrene is extensive there art two methods of treatment ini 
mediate primarj resection of the guigrcnous intestine and the formation of 
an aitificial anus 

Primary Resection — Primary resection of the intestine is the treatment 
of choice and should always he employed when possible as both the immedi 
ate and the late mortality rates are lower with it than with the artificial anus 
operation When the strangulation is high up m the small intestine resection 
is almost imperativ e because if an artificial anus is made the patient soon dies 
from inanition unless the opening is promptlv closed l»y a second operation 

The three principal methods of resection that arc applicable to the treatment 
of strangulated gangrenous intestine are (1) anastomosis with the anastomotic 
button, (2) lateral intestinal anastomosis and (3) end to end or end to side 
anastomosis When time permits the method of choice is to close the divided 
ends and do a lateral anastomosis, end to-sidc anastomosis is the second choice 
and finally end to end anastomosis is indicated when it is impossible to bring 
the intestine up into the wound In cases of extreme uigency the anastomotic 
button should be emploj ed or an artificial antts should be formed 
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Application of Intestinal Clamps — A clamp with light elastic blades co\ 
ered with lubber tubing is applied to the intestine about two inches (5 cm ; 
■dime the proposed line of resection The intestine, including the gangrenous 
area is emptied of its contents as thorough! \ as possible and a second rubber 
clamp ls applied to the intestine about two inches (5 cm ) below the proposed 
lower lint of resection Vn ordinary long hladcd forceps is applied at the upper 
limits of the gangrenous area and another one just below the gangrenous arei 
These forceps prevent fecal extravasation when the gangrenous intestine is cut 
aw a> 

Resection of the Mesentery and Intestine — The triangular portion of 
mescntci* which lies between the proposed points of intestinal resection is cut 
aw as, leaving as much blood supph ns possible A cobbler s stitch ls a rapid 
and efficient method of closing the mesentery After all bleeding points have 
been ligated the gangrenous intestine that lies between the two inner clamps is 
cut awav The margins of each portion of the severed intestine aic picked up 
with fine forceps and held open while the mucosa is thorough!* cleansed with 
small sponges moistened with an antiseptic solution Ilorslev called attention 
to the importance of cleansing the mucosa in this manner to lessen tl e danger 
of leal age after end to end anastomosis 

rmplymo the Afferent loop — The distended afferent loop of bowel that 
lies above the constriction should alwnvs lie emptied The gas is removed bj 
puncturing the distended intestine with a large hypodermic needle the con 
tents of the intestine ore stnppcd back a pursestring suture intioduccd and 
an opomn„ made inside of the suture just large enough to admit a Paul Moyni 
ban or Keith drainage tube or an ordmarv one half inch (1 2o cm ) glass tube 
if nothing else is available One end of the lube is heated in a flame and the 
end flared out by inserting a forceps and spreading the blades In an emcr 
O enoy i piece of stiff rubber tubing cun be used The tube is pushed up into 
the intestine ns fai as possible and held in plaio b\ tving the puisestrmg 
suture V long rubber hose is attached to the tube and the intestinal contents 
arc allowed to chain while the operation piocceds (Pig 11 ) 

The rrrfrsfrmrf content* of strmgahtcd h ctnea -rev ft/piMf fovnr and if 
allowed to pass through the intestinal canal thev are absorbed increasing the 
toxemia that is already present This routine emptying of the afferent loop 
lowers the mortality of stiangulated hernia from 25 to DO per cent 

1 The Anastomotic Hutton — The nnsstomic buttons most gcnerall* used 
arc those devised by Alurph* and by Taboulav Movnihan s absorbable bobbin 
is also popular Intestinal anastomoses with the anastomotic button provides a 
quick simple md fairly safe method of uniting the resected ends of the mtes 
tine It is especially valuable when the opeiation must be performed rapidly 
and when Jt is impossible to bung the intestine up into the wound The Morphs 
and Jaboulay buttons are made in two shapes oblong and round The round 
button is most frequentli used for end to end anastomosis 

After the elamps arc applied and before the gangrenous intestine is cut 
awav a pursestring sntuie of the serous anl muscular lavers is made entirely 
around the circumference of the intestine at the proposed points of anastomosis 
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The gangrenous intestine is cut away ; one end of the button, lightly held by a 
mosquito forceps, is passed into the intestine, and the ptirsestting suture tied 
Tho procedure is repeated at the other end of the lcsectcd intestine, and the 
two ends arc foiccd together. Caic must be taken that no mucosa is caught 
between the two lajers of sciosa. The opening in the mesentery is closed by 
interrupted sutures and the anastomosis is leenfoiecd with intcriupted sutures 
of linen or chromic catgut which penetrate only the serous ami muscular layers 



Fig 11 — Emptjlng tho afferent loop in the treatment of strangulate! hernia 
n a purse-string suture is placed around the site of the incision in the Intestine 
6 The Intestinal contents arc stripped back, and the intestine is opened bs a short Incision 
within the puree-string suture 

c drainage tube 13 introduced through the opening nml the puree string suture tight- 


ened and tied to pri_%ent leak! 
' -ang-ulatcd hernia operations 


Emptjing the afferent loop greatly lowers the mortality ii 


of the intestine When either end of the anastomotic button fits tightly into 
the intestinal segment, it should not be used on account of the danger of necrosis 
and peritonitis, or of obstruction. (Fig. 12 ) The button causes a pressure 
necrosis and becomes free in two to three weeks, when it is passed by rectum. 
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In isolated instincts the button 1ms caused intestinal obstruction When the 
large intestine is in\olvcd, the oblong button is ordinmlj used and the an 
astomosis is made bj later ll approximation, the openings in the intestine being 
made at a point opposite the inescntoiy 

2 Lateral Anastomosis — When intestinal anastomosis ls icquncd and it is 
necessary to jicrform the operation rapidlj a lateral or side to side anastomosis 
is quicker and safer than the end to end method 

lhe gangrenous mUslmc lietuecn the double clamps is cut awaj The open 
ends of the intestine aic closed in the following mannci foi small intestine it 
is sufficient to clamp the intestine apple a strong ligature insert the stump 
and apple a pursestimg suture to the seiosi for large intestine the ends are 
closed most securely b> first apphing a continuous suture of chromic catgut 
followed In a serous suture of linen 



Tig 1* —Anastomosis with the Wurph> b tton 

a Tic half of the button with th*» smaller etem Is placed in tl e afferent loop and tl e half 
with the larger stem Introduced Into tl e efferent loop Tl e purse string sutures are being tie I 
b Tl e ends of the button have been forced together the closure reenforced with a row of 
Interrupted sutures and the edges of the mesentery stitched together 

With the ends closed lateral rubber cotcred damps are applied so that a 
lateral segment of the bowel, three to foui inches (7 5 cm to 10 cm ) long and 
lialf the circumference of the intestine is caught in the bite of the clamps 
The segments are placed side bj side with their stumps at opposite ends so 
as to interfere as little as possible with the subsequent establishment of peri 
stalsis The anastomosis is facilitated b> the use of a tin ee bladcd clamp to ap 
proximate the lateral segments of the bowel 

Two layers of continuous sutures are inserted m the following manner 
The first half of the outer suture is applied parallel to the mesenteric border 
of the segments and elose to it This stitch is a continuous Lem belt, or right 
angle stiteh of ehronueized catgut No 0, linen or silk The suture passes through 
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the serous muscular and submucous coats of tl e intestine When the first 
half of the outex sutuxe is completed the ends arc tied and left long without 
remoung their needles and are covered with a compress or towel while eneh seg 
ment of intestine is incised longitudinally on its free surface opposite tfc 
mesentery These incisions in the intestine are about one quarter of an inch 
(6 mm ) shorter than the first half of the outer sutuic The opened intestinal 
segments are carefully cleansed with moist antiseptic compresses 



FJp IS — Lateral intestinal anastomosis. 

a The ends of the intest ne have been c osed the rubber covered clamps api lie 1 tl e loops 
approximate! and tie first half of the continuous suture conptetel (tl reads 1 and 2> Tic 
black lines si ow the position of the Intest nal Incisions 

b The Intestinal Incisions have been made and the through anl through sutu e is nearly 
half completed (threads S and 4) Tl « loop of the suture fs on the Inside so as to I ert the 
e ges w hen the stitch is tig tone l 

c Tl e through and tl rough suture 1 as been completed and (he clamps re o I T e con 
tlnuous suture (threads j and 2) Is completel The cut e ges of tie mesenterj ore st tchc to 
the s 1 c of the wa 1 of the mesenterj with interrupt 1 s tu cs 


Tl e cut edges of intestine are united by the mnex suture wl leli is a eontinu 
ous right angle stitch of cl romie catgut “No 0 linen or silk tint passes thxough 
all the coats of the bowel from mucosa to serosa and fiom serosa to mucosa 
This suture is begun iu the middle of the wound uniting the inner edges of the 
intestine and is continued halfwav around the circumference of the wound 
With t needle on the other half of the suture the remaining half of the opening 
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13 sutured, and the ends arc tied together on the mucous side This stitch must 
be snug enough to prevent leakage but not tight enough to produce necrosis 

The intestinal clamps are removed, and the remaining half of the outer 
stitch is completed, and tied m the middle, so as to give a tight closure of the 
corners The suture is cut close, and the angle formed at the junction of the 
mesenteo and intestine is dosed with a few sutures of No 0 chromicized gut, 
linen or silL (rig 33 ) 

.Anastomosis Ahoic the Stranqululion — When the condition of the patient 
is grave, a lateral anastomosis above the strangulation is sometimes advisable 
If the strangulated loop cmnot e^sllv be drawn down into the wound, a low Int 
era! abdominal incision is made, the healthv intestine anastomosed above the 
strangulation, the necrotic loop cut nuaj or left undisturbed m the sne and the 
wound left open Because the anastomosis is against the peristaltic current the 
resultant fistula docs not close ns quivklv as w lien the anastomosis is with the 
current However, there is little dinger of leakage m the suture line and the 
fistula usual!} closes spontnneousl} in a few weeks’ time I have had good 
results with this method m serious cases ( Fig 14 ) 



FIk 14 — Intestinal anjnlomo«I» abme the stn ngailatlon When the condition of the pa 
tlent will not permit the orliniry resection It la son dimes possible to pull health} Intestine 
down into the sac nnd do nn anastomosis Tl e necrotic loop can be cut awaj or allowed to 
icmuYn Vn Yne sac an 6 Yne -wwtm V WV ur«r> 


3 End to Lnd Ait«s<amosts —For end to uid anastomosis the intestinal ends 
at the proposed point of resection are cut obhquel}, usually 30 to 45 degrees 
less than a right angle Bj cutting the intestine obliquelv , the mesenteric 
portion is longer than the part opposite the mesenterj Tlius the intestine is 
assured of a good blood supplv and theie is also less danger of postoperative 
narrowing of the intestinal lumen than when the intestine is divided at right 
angles The cut ends of the intestine are thoroughlj cleansed with moist 
pledgets of gauze 

A long suture 12 to 15 inches (30 to 37 5 cm ) of chromicized catgut No 0 
linen or silk, is threaded on a straight lound (a milliner’s needle is best) needle 
and a mattress mesenteric stitch applied m the following manner The needle 
is passed from within outward about one eighth of an inch (3 mm ), just to 
one side of the mesenteric border It passes through the mucosa into the con 
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ncctuc tissue of the mcscnienc angle, emerging through the peritoneum at 
the mesenteric intestinal junction 1’iom this point the needle passes across to 
the opposite segment of intestine whore it penetrates the peritoneum and mucosa 
Here its comae is leverscil mid it returns on the opposite side of the mesentery 
to the stilting point, where the ends aic tied and cut The cut ends of the in 
testino arc folded bach with the serous surfaces in contact, so that they look like 
a double barreled gun A fine linen or silk, suture is passed from the serosa to 
the mucosa of one segment, and returned through the mucosa and serosa of the 
other segment The suture is tied and left long to be used as a traction thread 
A second suture is passed thiough all the coats on the opposite side of the 
mesenteric angle, so that the distance between the two traction threads is about 
one tlmil of the circumference of the intestine While tiaction on these threads 
approximates the out edges the first thread is used as a continuous suture until 
it reaches the second thread, when a third traction suture is introduced at a 
point midway between the first and the second ones The continuous stitch 
unites the intestinal edges lung between the second and third traction threads 
The second traction thread is now removed and the last third of the in 
tcstinal suturing is completed while the edges of the intestine are approximated 
by pulling on the first and third traction threads The last stitch emoiges 
through the serosa and is tied to the end of the first stitch Some operators tic 
this suture on the inside of the intestine m order to provide equal tension while 
applying the continuous suture 

It is a good plan to take a back stitch e\o»y third or fourth stitch to lock 
the thread and prevent it from slipping A second low of sutuies is applied 
uniting the serous surfaces of the bowel segments If time permits, interrupted 
Lcmbcrt sutures should be used for the second tici A\ hen the operation has 
to be done hurriedly , Cushing s parallel continuous stitch can be employed 

The first stitch of the second row is placed opposite the attachment of the 
mesentery to the intestine and left long to act as a traction thread If inter 
rupted sutures are used, it is a good plan to inscit two more traction threads at 
equidistant points along the circumference of the bowel (Fjg 15 ) 

JJnd-to End Anastomosis With the Basting Stitch — The basting stitch 
.method of intestinal anastomosis is not to ho recommended for routine use 
However, it is very simple to execute, and because it is quickci than the method 
just described, it is suitable m certain eases where the mtcstiinl lumen is not 
too small When an assistant is not available to hold the basting tlneads the 
intestinal suture staff winch has been made for me by the Ivny Seheerer Co is 
invaluable This staff has four buttons on each side placed at eonvome it niter 
vals, so it can be used for the stomach, small or large intestine One or two 
turns around a button will hold the thread securely 

The basting stitch method is as follows A thin inuow bladed clamp is 
applied obliquelv to each segment of intestine which is then dmded with a 
cautery , flush with the clamp Each end of intestine is temporarily closed with 
a basting stitch which consists of a continuous right angled suturo without 
knots, applied ven close to the outci side of the foiceps blade as shown in the 
illustration I use fine 1 linen or silk for this basting thread 
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The basting thread is tightened as the clamp is removed automatical^ 
mtcrtmg the edges of the intestine along its entire circumference After 
both basting threads are tightened their ends are seemed bj one or two turns 
around eomenient buttons on tlic staff With the intestinal segments side b\ 
side a serosa muscular suture is ensih and quichlj placed — nil interrupted 
Lembert or a continuous right an 0 led stitch entireh around the circumference 
of the intestinal segments The staff is reino\cd the bisting stitch pulled out 
the meson terj sutured and tl e anastomosis reenforced bj a second low of sutures 
or a flap of omentum tacked oter tl e sewn edges (I ig 16 ) 



1 is lo — rn 1 to-en 1 anastomosis 

n Tho Intestinal ends arc cut ob Iquclj and the mattress mesenteric st tch 1 as been placed 
«n 1 Is ready to be tied 

, b The n attress mesenteric suture has been tie 1 Tl e first traction thread is passed an I 
tie I (thread I) the second traction thread Is al o Inserted and tied (thread *) anl tie In 
tesUnal ends are stitched togetl er with a continuous through and through suture (thread J) 

, c The thirl traction thread is inserted (thread 3) and the through and through stitching 
continued (thread t) 

d The second traction thread has been removed The last third of the anasto nosls Is 
be ng closed w th tl e through an 1 through suture 

e The first row of suturing Is completed Two traction threads ha e been Inserted and 
the reenforcing serosa sutures have been started 

/ The Intestinal anastomosis completed and the mesentery closed 


If t ie openings in the intestine arc unequal tlie largci one is gathered or 
puckered on the basting thread so that it corresponds to the smaller one I 
have used the method for gastroenterostomj 
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Hg 10 — End to en 1 ana*tomosls with the basting stitch (Author s suture staff 1 
o Thin narrow b laded clamps have been applied obliquely to the intestine and the latter 
divide 1 with a cautorj fiu«h with the si le of the clamps T1 e basting threads have been placed 
b The clamps have been removed the basting threads tightened and the long ends of the 
threads secure 1 around tl e buttons of the Intestinal suture staff The first half of a continuous 
right angle serosa mil »cular suture has been Inserts 1 The suturing comtleted the staff Is 
removed and the basting thread pulled out and a second row of reenforcing sutures are applied 



COSH LRATlOVs OR \CCII>F\TS 01 IIUINU 


87 


The principal objection to the Listing stitch method is that it leases more 
tissue in the lumen of the intestine than the ordmnn suture method just de- 
scribed, and for this reason there is probably greater danger of postoperative 
nai rowing of the lumen To lessen the danger of stenosis, the turned in edge 
should he as narrow as possible Valuable papers on tins method of anasto- 
mosis have been published by Parker and Kerr, and Trucblood 

Combined or Double Operation for Strangulated Hernia — -When gangre- 
nous intestine is found in the hernial sac, and the condition of the patient is 
good, it is sometimes a good plan to open the abdomen through a lateral rectus 
incision and anastomose the afferent and efferent loops above the hernial ring, 
bj means of an anastomotic button The gangrenous bowel is fastened in the 
wound, and when the necrotic area sloughs open it ls treated ns a fistula Ileal 
mg is much quicker than after the ordinary operation for artificial anus This 
operation has given a very low mortality in the hands of 1 ’stapc 'When the 
patient’s condition does not justify the opening of the abdomen, it is often 
possible to draw the loops down in the wound and do an anastomosis above the 
gangrenous area, and fasten the intestine, at the site of anastomosis, to the neck 
of the sac 

Artificial or False Anus — An artificial anus should he formed when the 
patient’s condition docs not wamnt a more extensive operation This cmer- 
gencj procedure is most suitable foi strangulated hernias of the descending 
colon or sigmoid The eonstucting ring is divided and the strangulated loop 
drawn down until the health} intestine of both the afferent and the efferent 
loops is in the wound The healths serosa of both loops is sutured to the parietal 
peritoneum, ns high as possible above the hernial ring, bj means of a continuous 
Lembert sutuic of chromic catgut 

The gangrenous portion of the intestine is cut awav, and a glass tube or 
a stiff rubber tube is tied into the distended afferent loop to dram off its septic 
contents The resected ends of the intestine ate walled off from the peritoneal 
cavitj bj gutta pci c lia or rubber dam Oiled paper can he used in an emer 
genqv A voluminous, fluffed gauze dressing is applied, and changed frequently 
for the first day or two The drainage tube can be removed as soon as firm 
peritoneal adhesions aie established, winch is m two or three davs 

The after treatment consists of keeping the skin as free fion i irritation as 
possible Ijv the application of petroleum jelly or, bettci still, a thick paste of 
zinc oxide and castor oil If the patient survives this emergency operation, the 
intestinal opening graduall} decreases in size, terminating in a fecal fistula which 
sometimes closes spontaneously in a few weeks 01 months, however it is usuallv 
necessary to close it by a second operation 

Treatment of Fecal Fistula — A fecal fistula that does not close in a short 
time becomes a dram on the patient’s strength, and for this reason it is often 
neecssarv to close the opening b\ surgical means Haggard stated that some 
times the fistula will close spontaneously if it is freed by a circular incision from 
the fascial edges of the opening Coffey closed the fistula by indirection After 
freeing and dissecting out the fistulous tract, the skin margin is eat off, the edges 
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of the fistula an turned m with linen sutuies which ire knotted on the inside 
The wound is closed in lajers and a dram placed m each end ot it 

Gangrene of the Hernial Coverings —An unusual ease of gingiene of the 
abdominal wall complicating gangicnc of the cecum, ascending and transverse 
colon and the splenic flexure of the descending colon m an umbilici! hernia 
was reported by Buchanan lie excised the gingrenous miss implanted the 
ileum into the wall of the sigmoi 1 and the patient recovered 

Postoperative Treatment of Strangulated Hernia 
The after treatment of strangulated hernia consists in measures to combat 
shock eolhpsc and toxemia The patient should be kept warm and saline 
solution or phm water t,t\en b> rectum using the drip method or it can be 
given by hypodermooljsis the \\ angensteen auction tube is used for tympanites, 
blood transfusion is gi\en, glucose and alkalies are used to combat acidosis, 
glucose 2 per cent ind sodium bicarbonate 1 per cent are administered by the 
Aturpliy drip method or bv enema 4 ounces c\er> two to six hours Intestinal 
paresis should he treated with pituitrm lij podcrmitallj 

If local anesthesia luu> been emplojed the patient cm tike whatever liquid 
food he will immediate].) after the operation prouded tlie intestine has not 
been resected if he is very feeble the eul\ resumption of food is sometimes 
i lifesaving factor A cathartic should not be idmimstercd as a rule for i 
few days aftei the oicration because the incieased peristaltic movements might 
cause a breal m the sutme line possibly resulting in a fatal peritonitis 

When the intestine has been resected rectal alimentation is used for four 
to six dn\s and a liquid diet by mouth until the tenth da 3 when light diet 
can be given The dicssmgs should lie changed regularly (ror additional 
details on postoperative treatment, see the chapters on special hernias ) 

Strangulated Henna in the Aged 

Strangulated hernia in the aged should be treat ed bv operation under 
local anesthesia without preceding attempts at taxis 

Elderly patients should be turned in bed often beginning a few hours 
?f#w ppea akvnn TJbx* ndronnstraljon of fluid should 1 e forced and nourishment 
resumed as soon as possible Old people do not stand confinement to bed 
Thej should have a backrest on the second or third day after operation and 
the following day they should be gotten into a chair Often these patients die 
from being kept in bed too long 

MORTALITY RATE FOLLOWING OPERATIONS FOR HERNIA 

The mortality rate following the operation for hernia is highest m II e 
umbilical variety lowei m the inguinal and lowest in the femoral variety 

Nonstrangulated Hernia — In nonstraugulated hernia the death rate is 
lowest m children and highest in the aged The mortality rate foi nonstranga 
latcd inguinal hernia in children is probablj about one per cent, it vanes from 
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0 15 to 3 pci cent m diflercnt clinics In 2 672 operations in infants and chil 
drcn collected from ten climes there wcie 29 deaths a mortalitj rite of 1 OS 
per cent 

In adults the mortalitj rite for nonstrangulatcd inguinal hernia is npprox 
imatclj 0 3 per cent It is about 1 per cent in fomor ll hemn, and prohibit 
3 to 5 per cent m umbilici! and \entral hernia in obese oi tldcrh subjects 
In 6 000 operations for non strain,'! dated liernia collected from 15 clinics 
there were 62 deaths or 1 per cent 

Strangulated Hernia —Simple reduction of the intestine before gangrene 
develops has the most favorable prognosis "\\ lien th re is gangrene the mor 
taliU is lowest when onlv omentum is involved higher when resection of small 
intestine is required and highest when partial excision of the colon is necessarj 
The mortalitj' rate in strangulated inguinal hernia depends largelj on the 
duration of the sti mgulntion btfoic op ratlin and whcthci or not the infos 
tine has become gangrenous Wien operation is pci formed in the first Iwchc 
hours the mortalitj rate is about 5 per cent within twehc to Ivvcntv four hours 
10 per cent, and wit lun twentj four to fort\ eight houis 2 ) per cent 

In femoral hernia the mortalitj rate is somewhat higher and in the um 
hihcal and ventral v irietics it is nearh twice as high as in inguinal hernia 

Duration of Strangulation and Mortality —The mortalitj rate of strangu 
latcd hernia is m direct pioportion to the duration of the strangulation 


Depatios or 6tp wulation 
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by early diagnosis, prompt treatment, a more general adoption of the two stage 
operation in gangrenous hernia in the seriously ill patient, and the routine use 
of local anesthesia 


EMBOLISM AND THROMBOSIS 

Embolism and thiombosis sometimes complicate hemn operations 01 ill 
advised attempts at taxis They usually occur in middle or advanced life 

1 Pulmonary Thrombosis — Pulmonary thromboses seldom occurs before 
the first week, after operation, usually between tbe tenth and fourteenth days 
The mortality into is high This complication has been almost eliminated by 
early ambulation after operation 

Symptoms — The symptom s of pulmonary thrombosis come on without 
warning, and death mas be almost instantaneous However, the patient usu 
ally lives a few minutes, lie cries out complaining of suffocation and severe 
pain over the heart If obstruction to the blood 13 not complete lie may live 
several hours with rapid breathing and marked dvspnoa and evanosis 

Several years ago I operated on a man fifty years of age, foi light inguinal 
heroin There were extensive omental adhesions in the sac, but no omentum 
was excised Recovery was uneventful until the sixth dav, when he suddenly 
developed symptoms of pulmonary thrombosis and died within five minutes 

Treatment — Prcientue Measures — The principal preventive measures for 
pulmonary thrombosts mav lie summed lip as follows The tissues should be 
handled very gently during the operation, rough retraction should always be 
avoided tbe veins in the field of operation should he ligated carefully and 
injury to their mtinia painstakingly avoided, hemostasis should be complete 
before the wound is closed, the patient’s knees should not be bent while on 
the operating table, because the slowing of the blood stream is an important 
etiologie factor, and foi this same reason, patients with scveie anemia should 
receive a blood transfusion before operation, local infection is unquestionabb 
an important cause hence absorption areas should not be opened up any more 
than is neccssaiy dunng the operation Most important of all, is early rising 
after operation and active exercise for hernia patients, to be carried out while 
they were still in bed to speed up the nrculation 

tfpcratn c Treatment — <?m\ a few instances' arc msmftjif at (tie fffenrftfW 
in which an attempt has been made to remove a pulmonaiy or femoral embolus 
by operation 

2 Mesenteric Thrombosis — -Mesenteric thrombosis is often associated With 
arteriosclerosis, and the most important causative factors are probably disturb 
ances m the blood supply, trunna and local infection Mesenteric thiombows 
may be venous or aitcual Venous thrombosis gives more indefinite symptoms 
and its progress is slower than arterial thrombosis in which the symptoms often 
resemble those of acute intestinal obstruction Venous thrombosis has a greater 
tendency to spontaneous cure than arterial thrombosis 

Treatment- — Immediate operation is indicated when mesenteric thrombosis 
is suspected If the mesentery is gangrenous, resection of the intestine is 
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necessan If the patient s condition is critical the mtcstmo can he left in the 
wound a glass drainage tube inserted and the intestinal contents allowed to 
drain 

3 Hematemesis — llematemcsis sometimes follows the excision of a large 
mass of omentum nml should alu ivs le liornc m mind ns emphasized bv 
Langley 

PREVENTION OF ABDOMINAL ADHESIONS 

A number of methods hate been dt vised to pretent abdominal adhesions 
As the formation of adhesions is a part of the normal process of healing 
substances to pretent their dcvelopmi lit sliculd neter he used ns a routine 
W hen it is neccssart to use something to lessen tl e formation of adhesions 
the best substance is a mixture of gelatin 2 j pci cent gum n< acia 2 > per cent and 
water 50 per cent 

Other helpful measures arc gentle handling of the tiseern protection 
against drying of the serosa from exposure to the air bt keeping all exposed 
tiseera cotered with giu/c saturated with warm moist normal saline solution 
and the avoidance of nil sponging of intestine mescnlcn or omentum with dr\ 
gauze Omental grafts are valuable for tovenng inw surfmes when the wound 
is sterile 1 ut must never lie used if there is infection The section of nenes 
when the lateral rectus or other muscle cutting incision is used mav favor the 
formation of adhesions 

SHOCK 

All patients w ith strangulated hernia suffer more oi less from shock Con 
sequent)} preoperative ns well as postopeiatnc treatment is of the utmost 
importance The chief factors in combating it are as follows lest m bed with 
the foot of the bed elevated and an abundance of fluids such ns a solution of 1 
per cent sodium bicarbonate and 2 per cent glucose solution per rectum by the 
drip method or 2 000 to 3 000 c c of warm normal saline solution ever> twentv 
four hours b> h} podermoclj sis or bj intravenous infusion if intravenous in 
fusion is emplov ed it is sometimes a good plan to add i grams of gelatin and 
2 grams of acacia to each 1 000 cc of the saline solution In most eases a blood 
transfusion both before and after operation is advisable Tie conservation of 
bod} heat is import int and is secured b> w rapping the patient in hot blankets 
and placing hot watci bottles or bricks around lnm To prevent the spread of 
peritonitis he should he placed in the Towler position and if there is no contra 
indication to morphine small doses are valuable Sequestration anemia is verj 
useful and it is induced by bandaging the lower extremities and in severe cases 
the upper extremities also— this procedure raises the blood pressure and provides 
more blood for the brain thoracic and abdominal cavities. 

The choice of anesthetic is of panmount importance Local or spinal 
anesthesia should be used whenever i ossiblc Nitrous oxide is the second 
choice If general anesthesia is emploved the entue line of incision should 
be blocked b} local anesthesia to minimize the shock and the operation completed 
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as quickly as possible Loss of Wood and body heat must be presented , the dissec- 
tion should be as gentle as possible, and the simplest and quickest operation must 
be used 

POSTOPERATIVE TREATMENT 

The Wangensteen suction tulic prevents acute dilation of the stomach 
and adds much to the patient’s comfort for two to four days postoperativ el} 
A low rectal tube or cathetei should be passed and left in the rectum to carry 
off gas accumulation in the sigmoid colon 

The postoperative treatment of strangulated hernia should include the 
In entiling of 100 per cent oxygen to help displace by diffusion the mtiogcn con 
tamed m the distended or strangulated bowel Blood transfusion and pin siologic 
salt solution should be used to replncc loss of blood cells and mmcrnls by vomiting 
oi otherwise 

An impaued circulation or damaged myoiaidium is benefited l»v a 50 per 
cent dextrose or glucose solution, giving 100 to 200 cc by venoclysis tvvico 
dmh, bcfoic ami after opeintion The addition of some form of chloride is also 
helpful Penicillin, 20 000 units pnrcntcrallv cvciy three hours one day before 
operation and two dnjs post operatively, is advisable to eombnt infection If 
administered orallj , the dosage should be tripled 
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CHAPTER IV 

COMPLICATIONS OF STRANGULATION 

The principal complications of strangulated hernia aie intestinal liemor 
rliage stenosis of the intestine, postoperative perforation and "volvulus of 
the intestine (The other complications me those associated with nonstrangu 
luted hernia and are dismissed in the chapters on spoon! hernias) Kraus 
in 19-t'l wrote on the subject mid Rev es in 1943 published a monograph on the 
complications of sti angulation 

INTESTINAL HEMORRHAGE (ENTERORRHAGIA) 

Intestinal hemorrhage maj follow attempts at taxis or the operative 
treatment of strangulated hernia Schnitzler m 1894 called attention to the 
call} appearance of onterorrbagin and Ullmnnn in 1897 described delajed 
or latent hemorrhage Intestinal hemorrhage following strangulation is 
divided into two general tjpes (a) the avoidable hemorrhages due to trauma 
taxis or intestinal perforation and (b) the unavoidable bemonbages which 
are mast conveniently subdivided into two vaiieties namclv ctrlj intestinal 
hemorrhage and delaj ed oi latent intestinal Iiemorrhage 

Early Intestinal Hemorrhage 

I ail} intestinal hemonlnge usunll} occurs within the first twentv four 
hours It is seldom severe but it uidieatcs low vitality of the intestine with 
arterial ischemia that i>> liable to be complicated further by arterial thrombosis 

Etiology — The geneially accepted cause of early intestinal hemoirhage 
is a trophic disturbance in the capillaries Following the onset of strangu 
lation the arterial flow is checked in the constricted loop and the capillaries 
undergo trophic changes and become weal cued \\ itli the reestablishment 
of arteual circulation the diseased capillaries arc unnble to withstand the 
pressure nnd a ruptuie with hemorrhage takes place 

The puncipal causative factors of intestinal hemonlnge following stran 
gnlatcd hernia operations i»a> be summarized as follows 

1 Ulceration of the mucosa lesulting m the casting off of an eselmr This 
may occm occasionally at a distance from the point of constriction 

2 The rupture of the arterial capillaries as a result of the pressure in 
the arteries when circulation is resumed 

3 The collection of an exudate of hlood between the la}cis of the in 
testmal walls often resulting from trauma or taxis. 

4 The sudden dilatation of the mesentene arteues as enculation is re 
sumed after a temporary occlusion (Litton) 

5 Tlnombosis of the mesenteric veins causing congestion edema and finally 
hemorrhage which is due to ulceiation of the mucosa 

94 
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C Thrombosis of the intestinal blood supplv ns a result of resection of 
the mesentery or the omentum 

7 Disc isos of the herniated v iscera or of the peutoneum 
S Svmpithctic reflex distmbanees or vasomotor paralysis of the meson 
tcnc nerves This theon is of doubtful value 

Frequency —I nils intestinal hemorrhage is not encountered ns fre 
queiith ns del i\ cd or late hemonhage although it probably occurs much 
oftencr than statistics show but is overlool ul through failure to examine the 
stools or because of the fact that a sm ill amount of blood mnv be digested 
without being recognized especially Mhm the bleeding point is high up in 
the small mtcstmc or perhaps small clots of blood mn\ be intimately mixed 
with the feces and escape detection unless blooel tests arc made 

Symptoms — 'The onset of hemorrhage is usually manifested by a slight 
election m temperature followed by the npj earante of blood m the stools 
The bleeding may continue for social davs but is seldom profuse When 
theie is considerable hemorrhage the temperature is usually buI normal and 
there are other symptoms of shock Profuse hemorrhage „encralh occurs in 
voluminous hernias of long standing Sti angulation is usually of short dura 
tion — twd\e to tvuntv four hours— and the strangulated loop is often long 
The reeovtn of the pitient from the strangulated hernia operation ls 
usually onh slightly delavcd by the hemorrhage although the statistics col 
leeted by Cistagnol indicate that the moitality is higher than generally sup 
posed When death occurs it is nearh alwovs due to other causes such as 
volvulus perforation pneumonia etc 

Delayed or Latent Hemorrhage 

Delayed hemonhage usually oceuis between the fourth and sixteenth 
day nftci operation As a rule the general condition of the patient up to 
this time is good and appai cutlv he is nearh well when bleeding suddenly 
appears without prodromal s\ mptoms and is often profuse The outlook 
is serious 

Etiology — Delayed hemirihngc usually occurs m elderh subjects with 
arteriosclerosis The mesenteric vessels become thrombosed and an extensive 
hemorrhagic infarct develops m the intestinal wall This change in non 
terminal intestinal arteries was demonstrated by Litton Btfgoum produced 
late intestinal hemorrhage experimentally bv ligating one of the small ar 
terms supplying the intestine The strangulation in cases of delayed hemor 
rhage is usually of long duration from three to foui days according to 
Ullmann 

As early as 1866 htcaise demonstrated that intestinal gangrene pro 
grosses from the mucosa outward toward the seiosa and this fact was more 
recently confirmed by the experiments earned out by Schweninger and Tietz 
When intestinal wall feels thin and is of questionable vaabilitv it should be 
regarded as suspicious The fact that the seiosa is intact often causes the 
operator to replace damaged intestine 

The eonstneting grooves on the intestine show ecchymotic nngs that 
denote the line of demarcation between the strangulated loop and the normal 
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intestine that lies within the nlidommal cuitv Thinning of the intestine jji 
the constricted gioovc should be suspected when the scro*a is uiugh, lusterlcss 
and of gravish or dead leaf color 

It should be borne in mind that the bleeding sometimes tikes place m the 
intestine above the point of stiangulntion within the abdominal cavity If 
the ulceration involves tin seiosa perforation will follow, and the liemor 
th igo will appear m the pcntoncil civitv If the lumori lingo is high up m the 
intestme md is compile ited by paitial obstruction in mic instances the Wood 
will be vomited 
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Prognosis — llie prognosis of early hemorrhage is usually favorable be 
cause the amount of bleeding is small and it yields to palliative treatment 
Delayed or late hemorrhage has a grave outlook because the bleeding is pro 
fuse and as tlie condition is generally found in elderly arteriosclerotic sub 
jects, the chances of spontaneous cure are remote When the stools contain > 
gangrenous scrips often grayish and fetid the hemorrhige niJJ usm ) Jj yield 
to palliative measures provided the surgeon is certain he did not overlook 
a patch of gangrene m the seiosa at the time of the henna operation Opera 
tivc intervention is sometimes requited and should be rcsoited to early before 
the patient is exhausted fioin loss of blood Patients operated on in extremis 
usually die 

Treatment — When the hemonhage is not piofuse the treatment is usu 
ally palliative A liquid or soft diet should be given to diminish peristalsis 
as much as possible In severe cases nothing is given by mouth all fluid 
and food being administered per rectum for seveial days aftei the blood has 
disappeared To control the hemonhage the patient is kept quiet foi two to 
three weeks an opiate given to check peristalsis nil rc bag applied ovei the 
abdomen calcium cklorid solution given by hj podcrmoely sis and horse serum 
cigolm or ergotol given livpodcrm itieally If there is dianhca it should be 
controlled b> opiates to which a styptic has been added After the hemorrhage 
is checled the bowels should be moved daily with a mild laxative or a low 
enema 

STENOSIS OF INTESTINE 

Stenosis of the Intestme Following Hemorrhage —Stenosis of the intes 
tme is sometimes a late complication of intestinal hemorrhage following 
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strangulated hcmm operations The cientm is situated at the site of the 
foimcr ulcer and mav not produce symptoms until scxtral months after the 
hemorrhage 

Stenosis of the Intestine After Strangulation — Stenosis m stricture of 
the intestine resulting from stt angulation is compaiatixcly rnie Probably 
the first case was repotted by Urol in 1772 and m more leecnt times Cotte 
and Lenehc published their monograph 

Pathological Anatomy — rhe constriction of the intestinal wall is usually 
nnnuhr or tulmlnr in form 

1 Annular Gonilnctton — Annular constrictions are ordinarily single hut 
when double (hex correspond to tic two extremities of the strangulated loop 
of intestine The constriction furrow is narrow and the serosa is rough luster 
less and grnx ish in color 

2 Tnbulai Conslnclton — Tubular constiietions are nearlv always single 
and arc due to ularation and uintrization of tin inuoosa In xexcrc easts the 
muscuhr layers arc also imohed and in lare instances the serosa may 
undergo cientncnl changes Tubular constrictions ma\ he 1 to 2 inches (2 5 
to 5 cm ) long and the lumen of the intestine max ho the sue of the little 
finger or in marked stenosis it max 1 c so sm ill ns to admit only a probe 

Changes in the Intestine — Hit afferent loop of intestine nboxe the steno 
sis is dilated and its xx alls are more or hss hxpcitroplned especially the mus 
cular layers Bcloxr the constriction the cfieicnt loop is thin atrophied and 
collapsed very much the same condition of nfTurs being found here that is 
found in strangulation 

Experimental Stenosis — I haxc produced stenosis cxpcmncntally by 
ligating the arterial snpplx for a short time always lcmoxing the ligature 
in less than two hours to prexent gangrene Necrosis of the mucosa always 
dex eloped with the ultimate formation of a stricture 

Etiology — Stenosis is much more frequent after strangulated inguinal 
hernia than after strangulated femoral henna in spite of the greater fre 
quency of strangulation in the femoral xanety of hernia Of 37 eases of 
stenosis collected m the literature by Jaboulay and Patel 27 xxerc inguinal 
8 femoral and 2 umbilical 

Stenosis max he due to intcrfeiencc xxith the blood supply which lesults 
if an insufficient amount of mesentery is left when the intestine is resected 
of if the xcssels supplying the intestinal wall come from the adherent omen 
turn and are destroxed when the adhesions arc sepaiated If too large an 
area of gaugienous intestine is mxerted at operation foi strangulate 1 hernia 
stenosis is liable to result Other causes aie trauma taxis pinching of the 
intestine by a truss the presence of foreign bodies in the sac constricting 
bands adherent to the sac or abdominal xvall or to otlcr xiscera localized 
peritonitis tuberculosis mesenteric exsts and benign and malignant growths 
mxolxing the intestine 

Symptoms — The symptoms of intestinal stenosis may appear any time 
after attempts at taxis or operation for strangulated hernia The patient 
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usuall} does well for a fen dajs after operation when lie notices slight pains 
in the abdomen oceasionall} associated with vomiting and some distention 
of the abdomen Sometimes the sjmpfoms appear ns earl\ ns tvventv fotir hours 
after operation oi os late os several jears after the strangulation 
There are two varieties of stenosis acute and chronic 
Acute Stenosis — In acute occlusion the symptoms are marked Vomiting 
becomes frequent ilKlomunl distention increnscs the pulse is feeble the tem 
pernture subnormal and breathing w labored 

Cl route Stenosis — In chronic occlusion the swnptoms appear gnduall} 
slow Is increasing in scventj as in other forms of stricture of the intestine 
There is vomiting when the stomach becomes distended The patient suffers, 
from inanition and steadil} loses weight The abdominal distention becomes 
distressing until relieved bv \oimtmg or In gas passing the ol stiuction the 
latter being accompanied by a clnracteustie sound on auscultation which 
Jnboulaj and Patel have npth compared to the gfou glou sound of a bottle 
being emptied of liquid 

Sign of Future Stenosis — W hen tlie constricted loop is freed and in 
spccted during an operation for stiangulated hernia the constricting groove 
or furrow should disappear if it is gentlj stroked with moist pledgets of 
cotton Should the groove persist it usuallv moans tt at the mucosa has been 
destroved and more or less o list ruction will develop later on 

Prognosis — The prognosis foi stenosis of the intestine is unfavorable 
The symptoms me temporanlj helped lij medical measures but tend to in 
crease m seveutv as the stricture 1 ecomes tighter Operative treatment is 
the only hope for relief and should he undertaken cnrlr before tl c changes 
in the affected intestine become too advanced and while the patient s general 
condition is good 

Treatment — Operative treatment is indicated in both acute and chronic 
stenosis If the stnetured portion of the intestine is eery small it is some 
times ] ossiblc to excise the fibrous tissue and do a plastic operation on the 
intestine As a mle it is safer to resect the intestine well bejond the stric 
tme and do a lateral or end to end anastomosis bv suture When the patient 
is a poor risk and a rapid operation is imperative an anastomotic button should 
be used to join the intestinal ends 

When the stricture is due to adhesions to extensive constricting hands 
to mesenteric ejsts or to new growths in adjacent viscera it is useless to separate 
adhesions unless omentum is arailable to cover the raw suffices In these cases 
intestinal resection will give the patient the best results 

POSTOPERATIVE INTESTINAL PERFORATION 

Postoperative intestinal perforation mav occur when intestine of doubt 
ful viabihtv is returned to the abdominal cavitv It mi} take place m the 
loop that has been strangulated or in the afferent loop above the constriction 
The intestine may rupture as soon as it is returned to the abdominal cavity 
or several dajs afterwaid 
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The resistance to bacten il infection tiormallv possessed bj the mucosa is 1 m 
paired or dcstrovod bj the trophic ch m Res it undergoes during strangulation 
If the infection is limited to the mucosa, an eschar is thrown off accompanied 
b> more or less hemorrhage If the entire intestinal wall is involved and it 
beeomes necrotic, perforation results and is followed bj peritonitis Diagnosis 
is rarel) made excepting at operation The symptoms arc the same as those 
assoented with am form of intestinal pcifontion When ssmptoms of pen 
tomtis appiar after a strangulated henna operation, intestinal perforation 
should alums be thought of 

Perforation of Intestine Above the Constriction (Proximal Ulceration of 
Intestinal Obstruction) — Peiforntion of the affeient portion of intestine above 
the constriction m the abdominal ca\ its is a rare complication of strangulated 
henna The circulator} and tioplnc changes of the afferent loop of intestine 
have been discussed under the pathologv of strangulated henna and also under 
the heading of intestinal hemorrhage 

Prognosis — If the intestinal rent is small and adhesions have time to 
form and localize the peritonitis the outlook is fnirl} good Should the pen 
tomtis become general the prognosis is giavc and unless opeiation is resorted 
to promptl} , the patient usnnlh dies 

Treatment — Ihc treatment for postoperative intestinal perforation is a 
prompt exploratorj laparotomj The rent m the intestine must be found and 
closed The intestinal suture line should be protected bj a flap of omentum 
if it is mailable the wound closed with dramage the patient placed in the 
I owler position and treated for peritonitis 

VOLVULUS OF THE INTESTINE COMPLICATING STRANGULATED 
HERNIA 

Volvulus is a rare complication of strangulated henna, and is almost 
alwajs associated with inguinal hernia IIowc\er a few eases of the umbth 
cal, obturator ami femoral \ancties base been rejmrted in the literature 

Anatomic Varieties — Knaggs divided volvulus complicating strangulated 
hernia into four groups 

1 Voh ulus of a portion or of all the herniated intestine 

2 Voh ulus of the small intestine w ith one loop in the hernia 

3 Volvulus of the herniated bowel occurring immediatel} after its re 
duction 

4 Voh ulus of the herniated liovvel occurring some time after its reduction 

Miller added two more gioups 

5 Volvulus of a distant affeient loop above a strangulated hernia 

6 Volvulus, gcneralh of the Inige intestine, distal to a simulated stran 
gulated henua 

Degree of Torsion — Symptoms of volvulus maj be produced bj a quar 
ter twist (90 degrees), a half turn (180 degrees), or a complete twist (360 
degrees) Yer> rarel} the loop may rotate more than 360 degrees (Fig 17 ) 
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Etiology -Volvulus or torsion of the intestine seldom occuis except in 
inguinal henna, and is almost always found m subjects of middle or advanced 
age It is frequently due to the continual mcncmcnt of the nonadherent intestine 
in the sic, and may raicly he caused by the presence of htmgn or malignant 
growths It is often aggravated by the piessnrc o£ a truss or bj trauma Acute 
toh ulus is sometimes due to attempts at tans Torsion of (he intestine is some 
times complicated by twisting of the omentum The etiology has been discussed 
m detail by Pfttnu, and the pathologv has liecn cocci cd l>> the paper of Tseng 
Symptoms — -Ihe symptoms of intestinal v oh ulus m strangulated henna 
are usually of sitdden onset and then seventy is out of proportion to those 
cud manly expected Shock, prosttatum and col! -ipse aie usually extreme 
from the beginning, and thcie is almost alums pun with tenderness inferred 
to the henna, which has recently become irreducible There is also severe 
abdominal pun and often tenderness over the abdomen above the hernia 



Owing Jo the similarity in the symptoms intestinal volvulus is nearly 
always mistaken for acute intestinal obstruction and is verv seldom diagnosed 
before operation The fact that the volvulus may be some distance above the 
sac in the abdominal cavity should put the suigion on Ins guard, and, if the 
condition found in the sac docs not account fully for the symptoms, the intestine 
above the constricting ring must be examined by drawing it down into the wound 
or by making a supplemental incision 

Whenever the symptoms of obstruction persist after an apparently sue 
eessful operation for stiangulated hernw, no ume should be lost in perform 
in" an exploiatory lapaiotomy to search for an intiaabdominal torsion above 
the heima Unless the obstruction is found prompth and relieved, the patient 
will die 
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Prognosis — The prognosis for volvulus complicating strangulated hernia 
is grate The danger lies in. the possibility of the volvulus being overlooked at 
the time of the operation for the strangulation 

Treatment — Immediate operation is the only treatment for \olvtilus com 
plicatmg strangulated henna The twisted loop must be found, the torsion 
iclicved, and suitable precautions taken against its recmrcncc A good plan 
is to attach the intestine oi its mesentery to the parietal pcntoncuin or to the 
omentum, with two to four suturis If the intestine is gingienous, resection 
is indicated If the patient's condition is critical, his life may be saved by a 
two stage operation, limiting the first one to fastening the necrotic loop m 
the wound, draining the intestine, and forming an artificial anus 
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CHAPTER V 

PARTIAL ENTEROCELE 

Synonyms — Richter’s hcrmn, nipped hernia, unshed hernia, lateral 
pinching of the intestine, Lavatei s hernia, inconcetly called LittriS hernia 

Definition — A paitinl entcroeele is a htiangulattd hernia m which only 
a part of the cntnmfeiencc of the intestine is caught in the constricting ung 

Historical 

Partial entcroeele was first observed by Fabneius Ilildanus ni 1598, and 
was clearly described by Lavjter m 1G72 Cases were reported by Little, m 
1700 and 1714 Morgagni, in 1723, dc Garcngeot, in 1743, Rmseh, in 1744, and 
others The most important of the .parly papers was published in 1785 by 
Richter, from whom this hernia takes the name often applied to it Important 
contributions to the subject were made by Meckel, in 1820, Riceke, m 1841, 
Dcfaut, m 1879, Treses, m 1887, dc Bcaumais in 3889, Vires, m 1897, who col 
lectid 96 cases from the literature, dc Logo, m 1907, Riedel, m 1910, Sawyer, in 
1921, Rhodes m 1929, Trankau, m 1931, dc Siqneua, in 1940, Goni Morcuo, m 
1941, Munoz Arcfios, in 1941, Roduguez Segad6, in 1942, Jens, m 1943, and 
Sartonus, in 1944 

Pathologic Changes — In partial entcroeele the constricted poition of 
intestine becomes distended and swollen, and it may' retain its deformity 
some time after the consti iction is relieved, presenting the appeaiance of a 
diveiticulum This false diveiticulum of partial entciocclc gave rise to con 
siderable confusion among the early w liters Even Eittid mistook his tiro 
cases of hernia of Meckel's diverticulum for hernias of the intestinal wall 
The changes that take place in the constricted intestine aie due to the cutting 
off of its blood supply and to the distention of the intestine The dilatation of 
the constricted intestine is always secondary to the onset of the strangulation 
(He 38) 

Gangrene occurs eatlier in partial cnterocclc than m ordinal j stranguli 
tion This fact is undoubted!! due to the direct picssme cveited on the intestine 
by the constricting ring In ordinary entcroeele the mesentery or omentum, on 
account of its elasticity, acts as a cushion oi buffer and thus delays the onset 
of strangulation In partial entcroeele the convex surface of the loop, which is 
the free border opposite the mesentery, is the portion of the intestine that 
stz ungulate* The mcsenteiy does not enter tlie hernial sac, and for this icason, 
Rosei m 18SG, denied the existence of paitnl strangulation of the intestine 

Etiology 

When intestine is adherent to the sae wall a sudden men ease in intra 
abdominal piessiue may force the sac with its attached intestine thiough the 
102 
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constricting ring A putial entcroiele is most frequent m femoral, obturator, 
ami inguinal hernias, in ran. instances it is found in the umbilical, central, mid 
sciatic vmicties 

Symptoms 

The symptoms of partial enterocelc ate similar to those described for 
strangulation of the entire lntt stine with the eruption that in partial entcro 
cele constipation is not complete sonic fttnl nrnttci and gas can pass the con 
stnction m ninth all casus, a otuit mg is usually .iliscnt, and when present it 
seldom becomes fecal m character 

I>ocal signs arc often absent If a swelling can l>c detected in the femoral 
or inguinal region, a diagnosis is easy Troics stated that the tumor is absent 
in 50 per cent of the insos In the mnjoriti howeser, no tnmor can he dc 
tccted and the pant and tcndeniess o\er the strangulated hernia mav he so 
slight as to pass unnoticed even b\ the p iticnt himself 

A partial entcrocolc in the femoral or inguinal ugiou is often mistaken 
foi an inflamed hmphattc glaml espcualh when the condition is accompanied 
In tenderness, a degree or two of fcicr, and the tspical simptoms of stranguln 
tion are lacking Perforation into the sa< mnj take place without serious svanp 
toms de\ eloping 



Frequency. — -'While many partial entoroielcs reduce spontaneously, the 
condition is present m about 3 pci cent of all strangulated hernia In a senes 
of 300 cases of strangulation, Jens found 7 patients with partial cnteiocelcs 
On the otlici hand Frankau reported a series of 1,487 eases of strangulated 
hernia, with 11 3 per eent partial enteroccles 

Diagnosis 

The diagnosis of partial enterocelc is difficult because of the indefinite svmp 
toms of intestinal obstruction and the frequent absence of a mass at the hernial 
opening For this lenson, the operative treatment is often unduly delayed, and 
the outlook is more serious thou in complete strangulation because gangrene 
sets in more often than is realized Nonstrangulated partial entcroccle is more 
frequent than statistics indicate because, during the course of an exploratory 
laparotomy, the surgeon frees the partial strangulation in his search for the 
obstruction Tor this reason a diagnosis is not made unless perchance, the 
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surgeon happens to discover the markings of putnt strangulation on the wall 
of the intestine Saldanha Tina and Branco J?ibeiro have pointed out that 
partial entcrocelc is often mistnlen for acute appendicitis and have set forth 
the differential diagnosis m detail Tlic symptoms and diagnosis have also been 
considered at length m the excellent pipci of Govcmale, Warkicwiez, and 
Kotondi 

Prognosis 

The piognosis for strangulated partial cntcrocclc is grave because gan 
grenc develops early and operation is usually undertaken late on account of the 
mildness of the symptoms which may delay diagnosis The mortality rate is 
higher than in ordinarv str ingulatcd hernia 


Treatment 

The treatment for strangulated partial entcrocelc is the same as that for 
other forms of strangulated hernia Eaily operation is imperative A small 
tender, painful mass at one of the hernial openings if accompanied by only 
moderate gastrointestinal symptoms should be regarded with suspicion and 
tieatcd by prompt operation w lthout preliminary attempts at taxis 

If the intestine is viable and no constricting furrow is seen the intestine 
can be returned to the abdominal cavity If there is gangrene, perforation 
or signs of doubtful viability, the intestine should alw'us be resected, unless 
the gangrenous area js very small when it may be turned in and buried under 
a few Lcmbcrt sutures Large patches of gangrene should never bo inverted 
because of the danger of postoperative stenosis When the patient’s condi 
tion is grave it is often best to do two operations limiting the first one to 
bringing the intestine into the wovind and forming a fecal fistula and closing 
the fistula and repairing the hernia at the second operation 

Operation by the abdominal route is often to be advised as a time saver in 
strangulated partial entcrocele m the umbilical inguinal femoral obturator, and 
sciatic regions For inguinal and femoral partial enterocelc, immediately extend 
the hernia incision upward and convert the operation into a laparotomy 

(For additional details on the tieatment of strangulated hernia see the 
chapters on special hernias and the treatment of ordinary strangulated hernia ) 
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CHAPTER VI 

HERNIAL TUBERCULOSIS 

Hernial tuberculosis is a term nj plied to tuberculosis of the hernial sac its 
contents or both 

Histoncal 

Ilenual tuberculosis Mas described by Pitha m 1845 Pueeb in 1878 
wrote on tie (omhtion lonm.su> m 1891 discussed the pathology of hernial 
tuberculosis Cotte in 1906 collected tlie reported oasis and lcuewed the 
literature Uoirison m 1914 pul Itshed a aaluablc paper on the iluueal aspects 
of the disease In recent sears unj ortnnt nitules have Icen published In 
Cantelmo m 1931 Martinez Vargas m 1932 Saihn m 1936 Donati in 1937 
Imperati in 1938 

Pathologic Anatomy 

If usceri arc in the sac the tul ciculosis ordtnarilj imohes loth the sic 
Mall lud the (ontents In elutdreu tie hernial sic is usually emptj and for 
this reason most of the leported cases in these subjects base I cm tul erculosis 
of the sic Mall In adults the sic often contains viscera and in these patients 
both the sac and the contents ire gcncralJ) imohed 

The Sac — -When the sac Mall is the seit of tuberculosis the cntiie pento 
neil suifite is usmll} affected The imohement of onlj a portion of the 
sac is compiratisely rare 

Varieties of Hernial Tuberculosis 

The \meties ot hernial tuberculosis me the same is those of the abdomi 
nal canty In fiet tins condition is usuall\ an extension from a focus of 
infection of the abdominal peritoneum ns fluid in the nbdomiml ciutj grantites 
downw xrd caih in the course of the disease infecting the hcmnl sic 

There ite thiee i inetios of hernial tuberculosis 

1 Milnry 

2 Ulcero caseous 

3 Fil roiis 

1 Miliary — The milnry form is the most common The intei ior of the 
sac is studded Mith smill miliary tubercles which may be isolated or grouped 
close together The sac marlj ihvajs contains more or less fluid which las 
the appearance of ascitic fluid m fact it often comes from the abdominal 
cmU and siinjl} accumulates in the sac which occupies a dependent position 

2 Ulcero caseous — In the ulcero caseous aarietj the sac wall is ^eiiei 
ally coaeied by a thick tough membrane and sometimes tuberculous grami 
lations Ulceration maj develop and terminate in a tubercutous abscess At 
this stage of the disease if nscera arc in the sac they are m\ol\cd by tie 
tuberculous piocess 
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3 Fibrous — The fibrous tjpc of hernial tuberculosis is rare It almost 
always deiclops from the mihari or the ulccro caseous \aricti, and generally 
rt presents the stage of healing — the so called tuberculous cicatrix The 
fibrous nodules oi scat tissue is often extensiicl} adherent to the sac contents 
to the cord structmcs m inguinal hernia and to the sheath of the femoial 
i cm in femoral hernia 

Hernial Contents — An> abdominal ustus that enters a beinial sac maj 
be affected b> tnbeiculosis The contents most frequenth mvohed arc omen 
turn mcsentir} small intestine genital orpins and occasional!} the large 
intestine 

Intestine — Tuberculosis of the intestine is usuillv of the miliar} xarict} 
It mai terminate in the uleero caseous form and abscesses ma} dciclop between 
the intestinal coils tlicomintum md the sac wall 

Omentum — Hernial tiibeiculosis of the omentum is seldom seen in children 
It is frequent in adults mul ippcnrs as small diffuse tubercles scattered o\er the 
omentum it has been comp ired to tapioca like granulations There is ncarl} 
nlna}s fluid in the sac the amount depending on the seurit} of the infection 
The omentum is usualli adherent to the sac nail but raith to the intestine 
Donati in 1937 contributed one of the most complete studies on tuberculosis of 
the hernial sac 

Genital Organs — Tubeiculosis of the genital organs frequentl} coexists 
tilth hcinial tuberculosis and it is often the pnnnr} infection Cases of 
tubeiculosis of the fallopian tube hn\c been reported 

Multiple I.esion3 — Multiple lesions arc common m hernial tuberculosis 
As a rule omentum intestine and sac wall arc in volied along with the testicle 
ox with the oiai} ind tulie The aldominnl peritoneum is miohed more com 
monl} than is gcncralh supposed In fact it is the usual pnmnn site of the in 
fection and is almost alw ns oicilooked b} the operatoi unless lie has occasion 
to examine the intestine lung nboie the heini i or finds it necossan to open the 
abdomen to complete the 1 eima opeiation 

Etiology 

Hernial tuberculosis is usuall} due to an extension downward of abdomi 
nal peritoneal tuberculosis It is an eas} matter for ascitic fluid to grautate 
dowaiwatd carrying tubercle bacilli into an open inguinal or femoral hernial 
sac Pnmar} hernial tuberculosis probabl} docs occur as maintained b} 
lonnesco and Lejars howcier Morrison stated that it lias never been demon 
strated at postmortem examination 

An extension of an abdomuial tuberculous process is the most frequent 
cause of hernial tubeiculosis (in 70 per cent of the eases according to Cotte) 
and genital tuberculosis is next in frequenc} as a cause As in intestinal 
tuberculosis the route of infection when not b} direct extension is probably 
through the hlood stream or through the lymphatics as a result of metastases 

Frequency — Hernial tuberculosis is much more frequent than the older 
statistics show It is probably present in about 1 per cent of all eases of 
hernia 
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Age — The percentage is highest in children Morrison placed it at 
2 per cent It is somewhat lower in the aged, and lowest m adults and the 
middle aged 


(I\ CmtDBFN) 


TOT At SCMBFR OF 
IILT.VIAS 


CASTS OF JIJTMAL 
TLBFRCUJOSIS 


Broca O00 15 

Coley 4 571 28 


In 205 cases I collected from the literature, the ages were ns follows 


Under 10 years 
10 20 years 
20 40 years 
Over 40 years 


53 chim 
37 cases 

54 ca-e« 
31 cues 


203 


Sex —Hernial tnbuculosis is three times more frequent in males than 
in females This is probablv due to the fact that hernial tuberculosis attacks 
inguinal berms more than any other \anety, and this hernia is by far the most 
common in males 

Duration and Size of Hernia— The dm ition of the hernia arid its size 
have no apparent bearing on the onset of tuberculosis It Ins been found 
in hernias of all sizes 

Bite of the Hernia — Ileinial tuberculosis nearly always occurs m inguinal 
hernia In the cases I collected from the literature, the site was as follows 

Inguinal 173 

remora! 14 

Umbilical 8 

Double inguinal hernia 20 

Double femornl hernia 1 

flight inguinal an 1 left femoral 1 

Previous Health of the Patient— A careful histoiy and thorough cxamina 
tion of the patient will almost always demonstrate active or healed tuberculous 
lesions in other parts of the body The lesions generally associated with hernial 
tuberculosis are viscera 1 and abdominal, peritoneal , genital, including testis, 
epididvnns, tube and ovarv , pulmonary and laryngeal and bone and joint 


Symptoms 

Ilemial tuberculosis is conveniently divided into two varieties, painful 
and latent 

1 Painful or Inflammatory Type — In painful hernial tuberculosis atten 
tion is first attracted to the hernia by a severe and continuous pain limited to 
the hernial tumor and referred to the abdomen only in rare instances The 
hernia tends to increase m size and become irreducible Sometimes hard 
irregular nodules can be detected in the sac contents In infants and young 
children there is often a congenital tuberculous hydrocele 

The general symptoms of tubeiculosis to be looked for are loss of weight, 
an evening temperature and night sweats The presence of lesions m other 
parts of the body tends to confirm a diagnosis, and the tuberculin test is helpful 
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2 Latent Type — The latent form of hernnl tuberculosis produces no 
symptoms and is seldom diagnosed, except at operation 

Clinical Forms — The most frequent clinical vaiieties of hernial tuber 
culosis according to Jaboulaj and Patel, arc hcrnio peritoneal, hernio testieu 
lar, and congcnitat tuberculous In droeclc 

Iler mo Peritoneal — In hermo peritoneal tuberculosis the principal symp 
toms — pain, distention and nscifes — are referred to tbe abdominal peritoneum 
The ascitic fluid in the sac can often be reduced into the abdominal eavatj 

Ilermo Testicular — In hcrnio testicular tuberculosis, the process involves 
the testis and also the epididvnm in most of the eases In the earls stage, the 
testis is painful and indurated liter in the disease an abscess usunlh dev clops 
Congenital Tuberculous Hydrocele — Congenital tuberculous h>droctlc is 
fiequent m hernial tubciculosis m infants and ohildien In Us earlj stige it is 
often mistiV.cn for an ordmon h> droeclc 

Complications — The complications of heinuil tuberculosis arc locil and 
general The local complications arc those common to all hernias, nrnnelj 
irreducibilitj, obstiuction congestion inflammation, strangulation, etc The 
general complications are tuberculous lesions m other parts of tbe bod>, in 
the abdominal Msctra and peritoneum, genital oigans spine, bones, joints, 
lungs, and meninges 

Differential Diagnosis 

The diagnosis of hernial tuberculosis is often difficult, and unless the 
personal history is suggestive or lesions exist elsewhere, it may ho impossible 
except at opciation The ordnnrj conditions to he distinguished from hernial 
tubciculosis are nontubeitulous hcinul peritonitis, cpiploitis, and benign or 
malignant growths in the sac 

Prognosis 

The outlook foi patients mth hernial tubciculosis is grave The local 
tubciculosis in the sac often cleats up alter operation but the patient usually 
dies from the cffiets of the pnman lesion In nij senes of 222 cases, 179 
patients were treated bj opciation, and 9 died within a week 

The opeiation for hernial tuberculosis is attended with little additional 
risk, and the onlj contraindication to it is the piescnec of general tubercu 
losis, and even then operation is imperative should strangulation occur Tlie 
reason for the giave prognosis in hernial and peritoneal tuberculosis is the 
marked tendenev of the disease to extend bv metastasis to other poitions of the 
body , complications, such ns abscess foimition pulmonarj tuberculosis and 
meningitis, often follow and aic the cause of death 

Treatment 

The treatment of hernnl tuberculosis differs verj little from that of 
hernias m general Often extensive adhesions are encountered during opera 
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tion, and it is sometimes m Cessna to lcaic a portion ot the sac on account of 
inseparable adhesions between it and the coid structures, epididwms, testis, 
blood ^ esscls, etc 

Omentum should not be excised unless the diseased area can be com 
pletel) rcmo\ed, or unless resection is lequired to deni with adhesions The 
sac should nluajs lie freeh opened to obtain tl»e benefits of air, light, and 
congestion or nntation of the peritoneum Statistics show that a much higher 
percentage of ernes follows this treatment than simple puncture and aspiration 
of the cjstic fluid Peritoneal tulierculosis is nearl> alwais present also and 
should bo dealt with through a second incision m the midlinc 01 in the lateral 
rectus region 

If ulceration or stnetnie of the intestine Ins developed, lesection of the 
intestine is indicated In addition to the operatise treatment, the usual mcas 
ures cmplojeel to combat tuberculosis are nocesssrv 
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CHAPTER VII 

HERNIA AND VOLVULUS OF THE OMENTUM 

OMENTAL HERNIA 

Synonyms — Omentocele, epiploeelc, epiploic hernia, hernia zirbalis 
Definition — Omental hernia js n profusion of omentum through a normal 
or abnormal opening in the abdominal wall 

The frequency mth which omentum ib found m a hernial sac increases 
with age Iu infants and childicn the omentum is small, short and incom 
pletelj dea eloped, and foi this leason it does not often enter the sac In 
adults, omentum is commonly in the sac and m the aged, it is nearly always 
present It is usually associated with other tisccia such as the small or large 
intestine, the bladder, genital organs, etc Charbonniet, in 1937, reported an 
unusual case of strangulated omental henna complicated with an ectopic 
testis The undcscemled testis was at first thought to be the cause of the 
patient’s symptoms The author renews tbe litcratiuc at length and points 
out the steps in differential diagnosis 

In this chapter, the omentum is considered as the sole hcrniil content 
Omental hernias may be reducible irreducible, inflamed, or strangulated The 
vanety is designated by the name of the region in which the henna occurs 
Omental hernias arc common in the umbilical, aentr.il inguinal and femoral 
regions, and in the linea albs Isolated omental hernias arc usually small, seldom 
larger than a hen’s egg and arc almost always oval, elongated and cvhndrical 
m shape, mfrequcntlv they arc globular in form 

Massive omental hernias often drag on the stomach and transverse colon, 
producing severe gastrointestinal symptoms 

Symptoms and Diagnosis 

The functional symptoms of omental hernia arc similar to those described 
for intestinal hernias, but they arc milder The objective signs are as follows 
On palpation the tumoi is soft uid yielding but not elastic Often the irregu 
lar lobular suiface can be felt The mass reduces more slowly than intestine, 
without gurgling and with little or no pun There is dullness on percussion 
and the impulse on coughing is less pronounced than in intestinal henna 

Inflammation of the Omentum — Chronic epiploitis usually occurs in old 
voluminous hernias that are irreducible 01 controlled only with difficulty 
The omentum changes into a haid inegular, nodular mass, which often is 
irreducible on account of the adhesions and because of the fat it accumulates 
after it enters the hernial sac Adhesions to the sac wall are common, especially 
as a result of trauma from the wearing of a truss Sometimes the omentum is 
spread out in the sac and becomes adherent by its outer surface to the sac 
wall, in this mannei forming a second sac or epiploic sac 
111 
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At operation it is neecxsir} to divide the omentum to expose the intestine 
Inflamed hennas are due to continued tnuma to contusions because of the 
exposed position of the swelling and to nutation from a trass etc When in 
fcction occurs it is prolnblj through the blood stieam 

Irreducibility — Old omental hernias ate often subject to attacks of tem 
porar} umlucibilit} when the hernia becomes swollen tender and painful 
Lacli attack is followed 1 > additional adhesions an increase m the si/e of the 
hernia and gieatcr difficult! in reduction Pipelet in 1774 called attention 
to tlic prominence of gastrointestinal si in/ toms m omental heron espctnlh 
when it is lriedueiblc 

Strangulation of Omentum— The in flam mate tj stage is followed by con 
gcstion edema and swelling of the omentum The vein walls dilate congestion 
appeals the fat loses its clear } allow color and becomes pale opaque and 
past} I jniph exudates form on the surface of the omentum and the edema 
causes the separate lobules of fat to become adherent to each other 

Gangrene of the strangulated omentum is uncommon because less blood 
is required to maintain the uabilit} of omentum than is neeessjiv for intestine 
On account of the lowered vitalit} the fat is often the seat of inflammation that 
sometimes terminates in suppurative cpiploitis If the mass is examined care 
full} n small gangrenous area is often found m its interior If the neck of the 
sac is open the infection umlonhtedh comes from the peritoneal cavit} m 
certain cases 

Symptoms of Strangulation —The symptoms of strangulated omentum art 
similar to those of strangul ited paitial enternceie The v omitmg is not severe 
sometimes it is absent and intestinal ol struction is not complete The hernia 
is irreducible somewhat painful on pressure hard nodular nonfluetuahng 
and dull on percussion Strangulation often continues for one to two weeks 
and the patient does not seek medical attention until suppuration develops 
with pain fever and otlici s>mptoms of hernial peritonitis 

Prognosis 

T) c prognosis for inflamed and strangulated epiploceles is good provided 
the infection remains localized in the bcinnl sne The danger lies in a late diag 
ditc to neatest iw Ah s* JiagAV/wj?," M t jsm*sw.f erf the jarfd fpxapttms Should 
tl e peritonitis extend to the nl dommal cavit} tl e prognosis is grave 

Treatment 

Treatment is limited to dealing with the inflamed omentum It should be 
freed from adhesions ligated b} small multiple ligatures and excised Care 
must be taken not to ligate too close to the transveise colon which nnj be 
hidden behind adherent masses of fat 

The omentum should be ligated obliquely if cut off trnnsveiselj the stump 
is sometimes so thick it cannot be reduced Simple mcdueibilitj of an omental 
hernia may be treated by rest restricted diet and continuous pressure on the 
tumor as described for massive umbilical hernia 



ilKRMl AND VOLVULUS OF Tlir OMFNTUM 


113 


Xomnflnmcd omentum should alwajs be returned to the abdominal cavitj 
The excision of omentum ruses the mortalitj rate slightly on account of the 
danger of embolism, thrombosis, and postoperative cpiploitis For this reason 
omentum should alw av s be treated conservattvelv 

POSTOPERATIVE EPIPLOITIS 

Postoperative cpiploitis occurs m an omental slump tint has been returned 
to the abdominal c«i\itj The condition maj develop anv tune from a few dajs 
to a jear after operation, and it is sometimes due to too much fat being left 
distal to the ligature Tins becomes infected and a mild localized epiploitis 
develops, which ma> clear up in a few dajs or go on to suppuration, accompanied 
b> severe general and local sjmptoms of peritonitis 

Symptoms 

In postoperative cpiploitis, the patient complains of pain in the abdomen 
winch is aggravated In moving in bed or attempting to get up There are 
often no gastrointestinal svmptoms Sometimes a mass can be felt through 
the anterior abdominal wall that will give a clue to diagnosis The tumor is 
usunllj hard and 11 regular in shape and the localized peritonitis may make 
palpation painful and difficult Rectal or vaginal examination is sometimes 
of \ aluc 

Treatment 

In simple plastic epiploitis spontaneous cure is frequent, even when the 
tumor is large Palliative measures consist of rest in bed and an ice bag placed 
over the mass 

In suppurative cpiploitis the svmptoms are severe and point to mtraab 
donunal suppuration The picssun of the infected mass mi) cause intestinal 
obstruction When there are definite svmptoms of abscess formation, the abdo 
men should be opened over the suspected point the abscess incised, the pus 
evacuated and drainage established The operation should be carried out as 
gcntlj ns possible, avoiding trauma to the tissues and the opening up of new 
avenues oi inicction in the peritoneum Surgery an tqnpWias shornd tie cm 
plowed sparingly 

VOLVULUS OF THE OMENTUM 

Torsion or twisting of tlie omentum occasionally occurs as a complication 
of hernia This condition was described by Obeist in 1882, and Demons m 
1884, who also reported cases Lucas Championmere, in 1900, wrote at length 
on this subject In 1903 Vignard and Giraudeau collected 20 cases in the 
literature Corner and Pinches in 1905, published an important paper pro 
posing a simple classification of the varieties of torsion of the omentum 
Ciminata, in 1932, published a review of the literature, Co^aro and Vacearezza, 
in 1934, studied the pathology, Biagi, m 1936, discussed the etiolog} , Stolfi, in 
1930, wrote on recurrent torsion of the omentum, Giordano, in 1942, reviewed 
the literature on volvulus of the omentum in hernia sacs 
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Etiology 

Torsion of the omcntnm neailj nlunjs occurs in inguinal hernias It usu 
all} complicates old hennas, both reducible and irreducible Sometimes the 
only sac content is the portion of the omentum that has become adherent 
(ng is ) 

Possible causes of torsion are taxis, prcssui c from a truss, and the continual 
movement of nonadherent omentum in the sac 

Vaneties 

There are two anatomic varieties of omental torsion, intiahermal and 
mtraabdominal 

1 Intrahermal Torsion — Intrahcrnial torsion js infrequent The omentum 
is usually adheient above nt the neck of the sac and below at the fundus or 
near it The twisting takes place between these two points 

2 Intraabdominal Torsion — Intraabdominal torsion is the variety usual!} 
seen The omental torsion takes place within the abdominal cavitv, while the 
intrasncculai portion is adherent to the sac wall, or is free in rue cases There 
ma} be one or more complete twists 

In inre instances mtraabdominal and intiahermal torsion are found in 
the same patient The twists arc usuall v in opposite directions The torsion 
of the intraabdominal omentum takes place neai the insertion of the great 
omentum into the colon The changes in the omentum depend on the degree 
of constriction and range fiom a slight congestion to complete gangrene 
(Fig 19 ) 

Symptoms 

Troin a clinical standpoint, torsion of the omentum is also divided into 
two varieties, the intralicimal and the mtiaabdominal 

1 Intrahenual — In the intiahermal varietj the mass is painful tense, 
increased in size and presents the symptoms of hernial epiploitis The diag 
nosis is rarely made before operation, which is usually undertaken for sus 
pccted epiploitis 

2 Intraabdominal — There are two types of intraabdominal toision of the 
omentum the acute and the chronic 

o Acute — In the acute tyjw the onset is sudden, with pam referred to 
the low ci part of the abdomen, often with nausea vomiting and partial con 
stipation When there are also sjmptoros of epiploitis in the hernial sac, the 
abdominal sjmptoms arc more severe than the local ones In acute torsion of 
the omentum, the mass is usuall v found m one of the iliac fossae and feels as 
though it is attached to the posterior surface of the abdominal wall Sometimes 
the connection between the abdominal and hernial swelling can be established 
The eomparatnelj large tumor and the mild symptoms should make the 
examiner think of omental torsion. Morns stated that acute torsion of the 
omentum should alwajs be suspected when an old scrotal hernia suddenh 
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becomes irreducible and i rapid!} enlarging miss appears alien e the inguin il 
(Pou part «) ligament Howcvci, e\p1ointor} lnpirotonn is usually required 
to make a posttn c diagnosis 

b Chrome — In the ehroine type the sjmptoms arc subacute, often re 
seinbling intestinal obstiuetion and for tins reason a diagnosis based on the 
symptoms is rarely possible Consequent!} the connection between the intra 
abdominal condition and the hernia when it is reducible is seldom suspected 
before the opciotion (rig 20 ) 



Prognosis 

The prognosis for torsion of the omentum is always serious on account 
of the dan D cr oi cpiploitw and the possibility of gangruio developing m the 
tyyisted omentum Intestinal lieinoirhage and ulceration due to thrombi in 
the vessels sometimes develop as n result of omental toision Early opciatiye 
interyention is ahyays indicated yyhen omental tmsion is suspected 

Treatment 

The hernial sac should be opened, the omentum exposed examined and 
untwisted* provided it ix healthy and onl\ slightly tyvisted While a simple 
untwisting of the torsion is sometimes sufficient tliere is ahvaj s dangei of the 
condition reciunng and a safer plan is to resect the omentum taking care not 
to cut too close to the intestine When the omentum is inflamed extensive!} 
adherent 01 gangrenous it should lie ieseetcd b} meins of multiple ligations 
When there are abdominal symptoms it is usually necessarj to make a second 
incision opening the abdomen to deal with the intraahdominal torsion this is a 
better plan than cutting through the hernial ring to reach the abdomen thereby 
increasing the chance for a recurrence of the hernia 

When the torsion is intrahernnl it is \cry important to male sure that 
there is no torsion higher up in the abdomen Eiselsbcrg and Jloresco reported 
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cases of intrahermal torsion in which mtraabdommal torsion also existed, and 
was overlooked at operation The twisted omentum became gangrenous and 
caused the death of the patients 
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CHAPTER VIII 
FATTY HERNIA 

Synonyms — Prehcimnl lipoma, hernia ndiposa, liparoccle steatocelc 

Definition— A tnttj hernia is a mass of fit not enclosed by a peritoneal 
sac situated at a hernial opening 

I bclieic that these hpomns should he called hernias onI> when the} are 
accompanied In a peritoneal sac ‘Most so-called fattj hernias aic simp]} iso 
latcd masses of fat unattached to a sac Tiue fntt\ iieimns arc most frequcntl} 
encountered m the lmea all a and in femoral hernias in w omen They arc seldom 
found in the umbilical or inguinal legions Sti angulation is verj rare 

Anatomy 

Simple Fatty Hernia — The lipomntous mass of simple fatt} hernia diffeis 
\er} little from othci snheutaneous fnt On account of its exposed position 
a fatt} hernia is often subject to inflammator} changes resulting in the forma 
tion of n hard mass irrpgulni m outline 

Strangulated Fatty Hernia — Examination of a stiongulated fatt} hermn 
after it is excised slows rtcont or old areas of Ihiorohosis or hemorrhage 
The mass nun show n beginning inflammation or on abscess ma\ alrcadi base 
formed Gangrene dm to strangulation at the neck of the lip >ma or to torsion 
does occur but it is \er} rue In strangulated fntti femoral hernia tic 
femoial ring is nesilj alwais the point of constriction 

Etiology 

Pott} hernias aie most often seen m }oung persons blit strangulation is 
more frequent m middle life between fortv and fortrfhc xeais of age The 
peiitoncal dnerticulum that accompanies a true fntt\ hcinia is usuall} rigid 
and inelastic consequent Ij it cannot hold a hernin and the examining finger 
enters the dneiticulum with difficult} 

Strangulation — Strangulation is most ftequent m feniafes Of f > eases 
collected l y Tourneux 11 were m females and 4 in males It was usuall} on the 
right side this side being affected in 9 subjects the left side m 3 subjects and 
m 3 the side w as not designated 

Mechanism of Strangulation — In the beginning of strangulation there is 
usually onl} a part of the lipoma beneath the si m in the sul cutaneous tissues 
and gradually moi c fat is forced through the hernial onfice b} increased intra 
abdominal tension oi a sudden strain 'When the pentonexl dnerticulum 
attempts to pull back the intnabdommal fat the mass is taught in the nng 
it mnj become twisted its blood supply obsti acted or it may rarel} become 
strangulated 
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Ihe mass is seldom larger than a pigeon s egg and with the onset of 
gangicnc it turns reddish In on n m eolor and has a consistence to that of 
molasses 

Symptoms 

Simple lipomas are ordinarily painless and cause no symptoms except the 
slight discomfort from their pusence "When a fittv hernia makes traction on 
a peritoneal sac, it nun produce pun and liflcx svmptoms which necessitate 
operatne iclitf This often happens whin the hernia is in the linen alba Pain 
is not so uniformly present in the other varieties 

Symptoms of Strangulation — There is generally a lnstoiy of a fatty tumor 
having Ken present for some tunc Kforc symptoms of strangulation develop 
It is exceptional fot stiangulation to occur with the first appearance of the 
tumot 

The p mi is most marked mu the li| oma 1 he c ongestion and inflammation 
in the tumor arc responsible foi the goner il svmptorns such us nausea, vomit 
mg abdominal distention partial constitution or distinction However, these 
symptoms art not alunvs present In some eases the svmptorns do not develop 
for some time after the appeal am c of the ni iss in others the symptoms are of 
sudden onset due to torsion or sti mgulntion of the lipoma 

M lien the lipoma is stianguhteU it is haid painful and irreducible and 
difficult to differentiate from i smill strangulated entcrotele or omcntoeele 

In acute strangul it ion the svmptorns develop slowly usu illy in from four 
to six boms uml the tv pic d svmptoms arc not well defined until about tvventv 
four hours later 

Diagnosis 

Diagnosis is most difficult when the tunioi appears suddenly after a strain 
with pam mote oi less nausea vomiting abdominal tenderness and meteorism 
Differential Diagnosis — Inflamed oi stiangulated fatty henna must be 
distinguished from reducible ii reducible and strangulated hernia of the m 
testate, ORKtvtviici or other abdominal visccia Also from lieinial peritonitis 
strangulated pirtial enteiocelc henna of the vermiform appendix hernia of 
an epiploic appendix oi Mechel s diverticulum volvulus of the omentum or 
intestine, s,ti ingulation ol an internal beinn intestinal obstruction ectopia 


testis, epididymitis, oichitis and adenitis 

> vtty h tits ja 

OKI [NARY liERMA 

\j i cun « it lout a[ parent cau e or 1 •story oi 
strain 

Does n t cl nnge in size nnl is irreducible 
Ivo impulse on coughing 

Slowly increase*! in size 

Coi „imtal or following n strain 

Cl ange« in size and i*j usually relucible 
Impulse on coughing 

May merea e rapid H in size 


Treatment 

Small fatty hernias without symptoms usuallv do not requue treatment 
When there is pam oi reflex svmptorns operative ticatment may he demanded 
(see chaptei on epigastric hernia) Large fattv hernias without svmptoms may 
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require operation on account o[ the physical mcomemcnee they cause, or as a 
preventive measure against the subsequent development of an enterocele or 
omentocelc 

Before excising the fattj mass the operator must be sure that it consists 
only of adipose tissue Injury to the intestine and omentum must be guarded 
against, and m the fcmornl and inguinal regions, the bladder, appendix, ureter 
and a Mechel’s diverticulum must be thought of When the peritoneal cavity 
Is opened ululc dissecting out and excising the lipoma, the peritoneal edges 
should be sutured togctlici and the hcintal opening closed in the manner de- 
scribed in the chapters on the special hernias 
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CHAPTER IX 
INGUINAL HERNIA 

Synonyms — Oblique inguinal henna, indirect or external hernia, rntra 
inguinal hernia, breach 

Direct inguinal hernia, internal inguinal hernia, straight hernia, retro 
inguinal hernia, lioriuc juxtafumtulairc 

Definition — Inguinal hernia is a protrusion of abdominal viscera through 
the anterior abdominal wall in the mgmnnl region 

ANATOMY OF INGUINAL HERNIA 

A thorough knowledge of the anatomy of the inguinal region is necessary 
in older to recognize the sanations from the normal and to select the treat 
ment that will give the best chance of permanent euro in each indmdual pa 
tient No matter how dtHienU or obscure an operation may lie, if the surgeon 
is well grounded in anntomi, he will never lose his hearings Inguinal hernia 
constitutes 92 per cent of all hernias 

Varieties of Inguinal Hernia — Ilcssclbach divided inguinal hernias into 
the external and mtcrnnl varieties, depending on their relation to the. deep 
epigastric artery 

The external hernias arc also known as “oblique” or “indirect”, the 
latter term, winch describes the oblique position taken by the hernia in its pas 
sage from the internal to the external ring is the one most commonly used 

The internal hernias which pass between the deep epigastric artery and 
the edge of the rectus muscle arc genenlly known ns direct hernias, because 
they come directly through the abdominal wall, internal to the internal ab 
dominal nng 

Inguinal Canal — The inguinal canal is an oblique opening about an inch 
and a half (3 75 cm ) long, and is situated p irallel to the inner half of the 
inguinal (Poupart’s) ligament and a little abov c it It is directed downward 
and inward and extends from the internal or deep abdominal ring to the c\ 
tcrnal or superficial abdominal ring It is one .and a half inches (3 75 cm ) 
long m the male and two inches (5 cm ) long m the female, the gi cater length 
in the female being due to the wider separation of the iliac bones In large 
hernias the obliquity of the canal diminishes and the two rings almost meet 

In the male, after the descent of the testis at about the sixth month, the 
canal contains the ilioinguinal nerve, the genital branch of the gcmtocrural 
nerve, and the spermatic cold, in the female, it contains the round ligament, 
the ilioinguinal nerve, and the genital branch of the gcmtocrural nerve The 
anterior and posterior walls of the canal run obliquely downward, mward and 
forward, and lie m apposition except for the space occupied by the cold or 
the round ligament 
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The inguinal canal is bounded in front bj tlic nponemosts of the external 
oblique throughout its cnliit length and bv the lower fibers of the internal 
oblique at its outer third behind bv the triangular ligament of the abdominal 
wall at its inner end and bj the conjoined tendon and transfers ills fascia 
abo\e bj the arched filers of the internal oblique and transversals muscles 
below, bj the inguinal ligament us far as the posterior shelving margin which 
gives attachment to the transicrsahs fasein and at its inner end l v the lacunar 
ligament Tins lower boundniv is sometimes called the pastenoi wall of the 
inguinal canal Jlanv anatomists describe three reenforcing fasciae the li„a 
ment of Uenlc the ligament of ITessclbach and llie iliopubic band 

Inguinal Canal m Infants — In infants the obliqmtv of the inguinal canal is 
slight because it p isses almost directh through the abdomin il wall 
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External Superficial or Subcutaneous Abdominal Ring —The external nng 
or opening in the aponeurosis of the external oblique is located just above and 
to the outer side of the crest of the os pubis This aperture is oblique in direc 
tion triangular in shape and usuallj measures about an inch (2 5 cm ) from 
base to apex and about half an inch (1 25 cm ) from side to side It is 
bounded below bj the crest of the os pubis above bj the curved mteicolum 
nar fibers which pass across the upper nngle of the ring to increase its 
strength on either side bj the margins of the opening in the aponeurosis 
winch are called the columns oi pillars of tl e ring The external or inferior 
pillar which is formed from the part of tlic apoueuiosis that is inseitcd into 
the pubic spine is nariow and is cuivcd to form a groove upon which the sper 
matic cord rests in the male The internal or superior pillar ts that part of the 
aponeurosis that lies internal to the ring and is attached to the crest and 
symphjsis pubis 

The normal external nng will seldom adnut the tip of the little finger and 
it is impossible to palpate the inguinal canal or tlic internal ring When the 
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external ring is large tit cicmastei muscle is well developed appareutlj an 
attempt of nature to make up for the weal ness in the aponeurosis of the external 
oblique 

Internal or Deep Abdominal King — The internal ling can be located on 
the external lbdominal nail b\ a ciulc of an inch (2 cm ) in eucumference 
placed about **4 of an ineh (2 cm ) above the middle of the inguinal ligament 

It is an oval opening situated in the transversals fascia nndwaj between 
the anterior superior spine of the ilium and tlic svmphvsis puhis about % inch 
(1 2*5 tm ) above and shghtlv external to the middle of the inguinal ligament 
It is bounded above and evtcrnallv In the arched fibers of the tiansvcrsahs 
muscle and below and intemnlU bj the deep epigastnc vessels From the 
circumference of the internal ung n thin funnel shaped membrane, the in 
fundibulifoim fascia continues around the cord and testis enclosing them in 
a distinct pouch This fascia constitutes one of the coverings of an indirect 
inguinal henna The internal abdominal opening is located in the cxtraperito 
neal fattj tissue 



Nerves of the Inguinal Region — The hvpogastnc branch of the lhohjpo 
gastric and the inguinal branch of the ilioinguinal are the ncivcs encountered 
in the ordinary operation for inguinal hernia The genital branch of the gem 
toerural lies behind the cold and accompanies it thiough the inguinal canal 
Iliohypogastric Nerve — The hjpognstric blanch of the iliohypogastric 
nerve is largei than the iliac bi inch and is often double and pieices the in 
ternal oblique muscle on a level with the antenor supcnor spine of the ilium 
It then runs inward and downwmd on the internal oblique about % inch (1 2a 
cm) a! ovc and internal to the inguinil canal finallv pissing thiou e h the 
aponeurosis of the external oblique just above the external ring 

Diomgumal Nerve — The ilioinguinal neive pierces the internal oblique 
below and one inch (2 5 cm ) to tie innci side of the antenor supcnor spine 
It runs downward and inward ovei the cremastci muscle just above the inguinal 
ligament emerging through the external ling and supplies cutaneous branches 
to the scrotum or the labium rnajns 

Gemtocrural Nerve — The genital branch of the genitoerural nerve aecom 
panics the cord 01 the round ligament through the inguinal canal and the 
internal and external rings and supplies blanches to the cremaster muscle The 



124 


HER VIA 


inclusion of tins nerve in the sulutes gives rise to pain along the cord, while 
suturing of the lliohypog tstric or ilioinguinal nencs vnil cause a neuritis, or 
persistent pam in the inguinal region 

Deep Inferior Epigastric Artery — The deep infcnoi epigastric artciy runs 
upward and inward toward the umbilicus, from a point midway between the 
antcrioi supenoi spine of the ilium and the svmphysis pubis This artery as 
cetids obliquely along the inner margin of the internal or deep abdominal ring 
whcic it lies between the transversalis fascia and the peiitonciun, passes upward 
piercing the transversalis fascia, and outers the sheath of the rectus muscle by 
passing o\ ei the semilunar fold of Douglas 

Conjoined Tendon — The conjoined tendon (Undo eonjunctus) of the in 
(crnal oblique and transveisahs was dcsenhed by Aloiton in 1S41, and by 
Roustan in 1843 Tins tendon is usualli triangular m shape with ils base m 
sorted into the < rest of the pubis and the pu tineal line It is situated immedi 
ately behind the inguinal cnnnl and the ixternal abdominal ring, thus protecting 
a weak point in the abdominal wall In direct inguinal hernia the conjoined 
tendon may form one of the coverings of the sac 

Blake dissected twenty five normal muscular subjects and found no in 
stance in which the conjoined tendon extended foi more than % of an meh 
(1 5 cm ) later illy from the insertion of the rectus muscle, in the majority it 
was less than Vi inch (1 25 cm ) and in some it was inappreciable 

Inguinal Fossae — Each half of the itmcr surface of the antcuor abdomi 
nal wall in the inguinal region picsents three distinct fossae, which are of elm 
ica] interest in the study of the relation of the parietal peritoneum to the 
different varieties of inguinal lurnia 

1 The internal inguinal fossa (fovea stipravcsienlis) is bounded inter 
nally by the median cold (pliea uiaeln), externally, by the obliterated hypo 
gastric artery (pbca bypognstnen) , and below, by the bladder Direct hernia 
may occur through tins fossa but it is very rare 

2 The middle inguinal fossa (fovea lnguinalis mcsnlis) is hounded inter 
nally by the obliteiated hypogastnc aiteiy (plica hypogastnea) , externally, by 
the deep epigastric artery (plica opigastnca) , and below by the inguinal iiga 
nient As a 'rule direct inguinal hernia makes its exit through this fossa 

3 The external inguinal fossa (fovea inguinalis lateralis) is the small 
depression in the peritoneum just to the outer side of the deep epigostnc artery 
(plica epigastnea) winch marks the internal opening of the deep or internal 
abdominal ring The spermatic cord leaves the abdomen through this ring 
and it is the route taken by indirect or oblique inguinal hernia (Fig 23 ) 

There are other anatomical structures winch are of impoitauce m the study 
of hernia but as they are fullv described in nnv textbook on anatomy they 
will only be mentioned here the inguinal ligament, the external oblique mus 
cle and aponeurosis the internal oblique, transversalis ciemaster and rectus 
muscles the transversalis, mtereolunmar and triangular fascia, the superficial 
layer of abdominal fascia (fascia of Camper), and the deep layer of superficial 
fascia (fascia of Scarpa) 

The Transversalis Fascia — The trausversalis fascia has attracted increas 
mg interest and study m recent years because surgeons realize the necessity of 
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including this structure in the deep sutures The transversahs fascia includes 
all of the coniuctnc tissue between the icetus abdominis muscle, inferior to the 
linea sc nncircu laris, and the peritoneum, according to the icsearch of Howell 
lie also observed that the fascia tends to increase in thickness in the vicinity of 
the spermatic cord 

Descent of the Testicle — Little lias been added to our knowledge of the 
descent of the testicle since the observations published In John Hunter in 1762 



Fig 25— Posterior view of tie anterior abdominal wall Showing tie Inguinal fossae 
the blallcr the deep epigastric \ esse Is and the d«-ep anatomy of hernia of tl e lateral ab 
domlnal wall 


The retroperitoneal position of the testis is alwavs retained, the testis and 
the accompanying constituents of the speiiuatic coid descending outside of the 
peritoneal pouch, which extends into the sciotum Tor a time free intra 
abdominal communication is maintained by the now tubular processus vaginalis 
usually, howevci, by the time of bath, oi shoith after this canal is obliterated 
the isolated, lowei end of the peritoneal piocess persistmg as the pouch of the 
tunica vaginalis which almost sunounds the testis 

Processus Vagimhs —The processus vaginalis is the entire process of pen 
tonenm that accompanies the testis and cold It is divided into two portions 
the funicular process, which imosls the cord, and the tunica vaginalis testis 
which surrounds the testis 
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The processus \sgtnalis or funiculir piocess winch appears at the third 
month of intrauterine life is a canal or peritoneal dnertieulum that entire) v 
surrounds the testis and its epultdnnis and is continuous with the peritonea! 
cavitj The relation of the processus r affinal is to the testis has been a sub 
ject of considerable control ersj Tbt processus \aginahs docs not exist be 
fore the descent of the testis and the gub mactilum testis is responsible for 
the migration of the testis anil also for the descent of the processus vaginalis 
which reaches ihe bottom of the scrotum in ode mice of the testis 

W hates cr may lie the mode of its formation the funicular process lends to 
become obliterated after Imth Hunter billeted that the obliteration begins 
in the uppei part of the \aginnl process Jnrjatay thought it started in the 
middle part, Fire maintained that the lower portion is the first to close In 
women patency of the canal of Nueh is a cause of congenital hernia howeter 
this condition is lari because of the ninowatexs of the canal and the small 
internal opening (rigs 24 26 ) 



Patency of the Processus Vaginalis — Campci in 1785 m a senes of 
dissections in infants found the piocessus tagmahs open on a srng?e side m 
31 5 per cent of the subjects and ojen on both sides m 4o per cent Fen. ex 
amined 72 infants and found an obliteration of the funicular process 34 times 
Iveith stated that in children three to four months old the processus vaginalis 
is open in 30 to 40 per cent of all eases In infants undei four months old, Sachs 
found obliteration in 41 per cent and permeability m 30 per cent After the 
fourth month the percentage of closures was higher obliteiation being found in 
69 per cent and permeability m only 4 per cent Ramonede examined 215 adult 
subjects and found abnormalities in tie processus tagmalis in 15 pel cent 
In 1899 Russell stated tint all inguinal hernias in both adults and children 
were congenital in origin and were due to a persistent patent funicular process 
All degrees of patency may be encountered Longitudinal di\erticula have been 
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observed. Trnnsxerse paititions in the processus vaginalis are not uncommon. 
I have found four distinct loculi in one sac with pinhole openings connecting each 
compartment. 

Microscopical Examination of the Sac. — Microscopical examination of a 
hernial sac shows that it consists of a thin lining of endothelium lying on a 
thick layer of dense fibrous tissue. 



Fig 23 — D««eent ot the testicle 

A The testicle still In the abdominal cavity Note the gubemaculum testis which precedes 
th<* testicle in its descent 

B The testicle In the Inguinal canal The gubernaculum becomes shorter and shorter as 
the testicle advances 

O The testicle In the scrotum The processus vaginalis Is obliterated to a point below the 
external ring 

D The testicle In Its normal position In the scrotum The processus vaginalis completely 
obliterated. 

Hertzler remarked that one of the strongest evidences of the sac being 
preformed is afforded by an examination of the conneetne tissue at the point 
of union of the sac and cord Microscopical examination will show' an inter- 
lacement of fibrils running parallel to the walls of the sac and continuing over 
the cord, but separated entirely from other surrounding tissue. In several 



hernias of less than fl\c da\s’ duration, microscopu.nl examination showed that 
tlie union of the sae to the cord was made up of full} developed fibrous tissue 
free from cellular infiltration 

Obliteration of the Processus Vaginalis — The obliteration of the processus 
tagmalis occurs at two points, first at the internal abdominal ring, anil a little 
later at a point just nboio the epididymis Between these points the processus 
\nginnlis is an isolated tube winch becomes smaller, its walls me occluded and 
it final!} terminates in a small fibrous coid winch is csstl} recognucd during 
dissection or operation 

If the processus vagunlis docs not become obliterated, a congenital hernial 
sic results, which maj become a hemn, either nt birth oi in liter life 

Unusual attachments of the gubcmnculum below, to the tnbei isclui and 
sphincter am, account for some forms of testicular ectopia 




Fig “O — 1 The proccssuj \aglna!la 

1 Completelj open Itmlcolar ponton n Funicular portion of piece's ua vogtnalts * Tar 
tlally closed funicular portion 3 Normal closure of processus vaginalis 4 Hernia magna 
6 Completely open funicular portion 3 Infantile I ernl-s c Partly closed funicular portion 
6 No hernia but potential large hydrocele <U H Russell 1 


The lower or gi owing end of the gubemacuhim testis is composed of rap 
idly proliferating cells while the upper end consists of nonstrmtcd muscle tissue 
attached to the globus minor and mesentcr> of the testis (Keith ) When the 
lowci growing cm] of the gubcraiculnm testis is diverted from its course, it may 
carry the testis toward the pubis outward into the groin or backward into the 
perineum 

The attachments of the gubemaculum abo\c to the pentoneum of the cecum 
ileum, or sigmoid or to the loose]} attached pentoneum lining the iliac fossa, 
account in part for tlie foimation of the sac m infantile hernia 

The firmness of the attachments of the gubcrnaeula to the testes and to the 
dartos is shown by the fact that in luge li}droecles and elephantiasis scroti 
the testes will usuallv be found near the lower extremity or fuudus of tlie 
tumor 

Torsion of the Spermatic Cord With Strangulation of the Testis— This 
condition is sometimes termed torsion of the testis but torsion of the cord is 
what actuall} occurs, with strangulation of the testis as a resultant comphea 
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lion I obsen td tlic case of a boj the years of age with four complete twists 
of the coni The tord was carefully untwisted hot compresses were applied 
and the testis was sated An anchor stitch was placed so as to present a recur 
renee of the torsion Ownln and Atkinson made an (\haustuc study of the 
subject and found that torsion is equally dnided between the right and left sides 
and that most of the patients an under twenty -one years of ago Torsion is 
twice as frequent in the undescemled testis lmt the condition is more frequent 
loan generally real t red because surgeons l esitate to report cases when xt li is heen 
necessary to excise the testis 

Farlj diagnosis and piompl opeiation arc impeiatiyc if the testis is to be 
sayed Torsion should he suspected yvhen there are pionounccd edema of the 
side of the scrotum extending upward to the inguinal ring ami failure to palpate 
the epididymis siparatelj along ywtli no symptoms of stiangulatcd hernia 
Bennett Jones made a painstaking rcyieyx of the Iitcinture on torsion of the 
spermatic cord 

Undescended Testis (Detention Retention or Arrested Testis) — The un 
descended testis foils to descend into its normal position m the scrotum 

Varieties of l ndcsccnded Testis — The varieties of undesccnded testis arc 

1 The abdominal m which the testis ls retained within tim abdominal 
cay it> 

1 Tilt inguinal in yyhicli the testis is arrested m the inguinal canal 

3 The pubic in yylnch the testis rests in front of the puhic hone just hcloyv 
the external ring 

4 The scrotal in yvliiih the tistis icmnins in the upper part of the 
scrotum 

Maldescended or Ectopic Testis — The cetopic testis descends into an ah 
normal position owing to an anomalous attachment of the gubcinaeulum testis 
(see descent of the testis) 

Varieties of Maldcsccndcd or Id pic 7 rsti \ — 1 The inguinosuperficial in 
which the testis pass s upward and outyyard from the i \ternnl ring in the diree 
tiou of the anterior supenoi spine and lies on the aponeurosis of the external 
oblique 

2 The pubopcmlc in yylnch the tc- tis pisses inward from the external ring 
over the pubis to the root of the penis 

3 Tlic crural or cnuoscrotal in which tl c testis rests in the upper part of 
Scarpa s triangle or more often in the fc Id lietwcen the scrotum and the thigh 

4 The perineal in yvhich the testis migrates into the pcnneuin behind the 
scrotum Described hj Goj rand m 1834 

5 The txansposed oi dossed testis in winch the tcstH migra cs Ultra 
puitoneallj to the opposite side and fio i tlesc piss s into tie ingmn ll canal 
and scrotum Camplell lepoited the cases oi 3 patients with political testis 
He operated on tyro of them and m both placed the testis in the sciotiun 

Classification According to Etiology — 1 rom an etiolo a ic s andpomt in 
grnnal hernias are disided into tyvo gioiips the congenital (intiafuniculjr) 
and the acquired (extra funicular) 



1 Congenital inguinal hernia is ahvnvs of the indirect varictj and the 
sic is found intimately adbeient to the ms defciens and to other cord strac 
tnres 

2 Acquired inguinal hernias comprise all direct hernias traumatic hcimas 
through the external inguinal fossa and those tint escape through a rent in 
the tronsvci sails fnscia In acquired hernia the sac is not adherent to the vas 
deferens or to othci toid structures and it mnj he some distance aua\ 

The Internal Inguinal Ring — The internal inguinal ring is mobile and 
stands on active guard at the entianec to the inguinal canal Contraction of 
the trans\crsahs muscle tightens the internal lmg IV hen the muscle is dc 
ficicnt there is a lack of the usual shuttci action Ljllc believes that the most 
fiequent abnormalities of the internal inguinal ring arc a dilated ring poor 
mol)iht\ of the ring and weal ness of the ring 

Mechanism of Hernia— The obbquilv of the inguinal canal is a natural oh 
stacle to hernia because an increase in intrnabdommal tcasion forces the 
inguinal walls more firmlv together * W hen a patient stiams the conjoined 
tendon and trnnsvei salts contract vi„orouslv and if a finger is inserted in the 
inguinal canal it is fhnily gupl id 1 etween the conjoined tendon and the in 
guinal ligament Keith stated that intraabdomiml piessurc is raised to 100 
mm of meicurj bj straining oi lifting Tme congenital hernias (henuas into a 
pit- formed sac) usuallv follow a sudden mcrcise in intraabdominal tension which 
is sufficient to overcome the lcsistnnce oflcred 1» tie salve 111 e action of the 
inguinal canal 

In addition there arc often p redisposing cause s such os a patent proces 
stis va„inn!is *a depression in the infundibulum fascia *a weal point in the 
abdominal wall ^congenital or acquired weakness of the abdominal muscles 
•emphjscma* long continued increased mtraal dominal tension * prostatic dis 
ease oi* uicthral stneture 

Tlu importance of malformation of the pillars of the external n g as a 
picdisposing factor is pcncrallj unappreciated Marl cd phimosis may pos 
siblj have an influence ui some cases Tlongation of the mesenterj is no longer 
believed to 1 c a predisposing cause of liemn the lengthening of tl e mesenterv 
is acquired as the sciotal heimn is foimcd In tic cadaver with tie inguinal 
canal oj ened intestine cannot be drawn into the scrotum on account of the si ort 
ness of the mesentery 

Formation of Indirect Inguinal Hernia — It is generally believed that all 
indirect inguinal hernias aic due to a preformed sac which consists of an an 
obhteratcd portion of the processus vaginalis Given an exciting cause that in 
creases mtranbdommal tension a knuclle of small intestine or a piece of 
omentum is forced through the intei nal rang into a preformed sac The sac 
lies in the inguinal canal above the coni and descends in front of it While a 
slight bulge over the internal nng mav remain unchanged in sire for vears once 
the sac Ins passed the ring it has overcome the point of gieatist resistance and 
its progress down the inguinal canal is rapid If the pillars of the external r» „ 
are well developed and tl e opening is onlj large enough to allow the passage 
of the cord the hernia raa> be temporarily cl eel ed in its descent at this point 
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Beyond the external ring, the coverings of the sac exert only very little le- 
sistance, and the hernia quickly descends to a position opposite the upper level of 
the testis, where the firm connections between the coverings of the cord and 
the tunica vaginalis may cheek its progress. If it overcomes the resistance here, 
it usually goes to the bottom of the scrotum and is known as a scrotal hernia. 
(Pig. 27.) 

In complete hernias, descent is probably aided by the weight of the hernial 
contents and by the mesentery which elongates and ceases to lend its support 
to the intestines. In females the hernia follows the round ligament through the 
inguinal canal into the labium majus. 



Varieties of Indirect Inguinal Hernias.— The indirect inguinal hernias 
leave the abdomen through the internal ring, and are of three varieties, accord- 
ing to the degree of descent of the sac, namely, incomplete, complete, and scrotal. 

1. In the incomplete variety (bubonocele), the sac remains in the inguinal 
canal. 

2. In the complete variety, the hernial sac emerges from the inguinal canal 
at the external ring. 

3. In the scrotal variety, the hernia passes down into the scrotum. 

Indirect inguinal hernias aie also classified into the congenital, infantile, 

and funicular varieties, according to the degree of patency of the processus 
vaginalis. Kumerous anomalies in the closure of the processus vaginalis have 
been observed from time to time, and have given rise to elaborate descriptions 
in the literature of unimportant subdivisions of these three varieties 

1. Congenital Hernia. — In congenital inguinal hernia the vaginal process 
is entirely open and continuous with the abdominal cavity, and the sae en- 
velops both the hernial contents and the testis, which lie in contact with each 
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othci Congenital hernia is rni eh piescnt at bath but is first observed m 
mfancj, as a rule, following a stiam which fones the intestine down into the 
vk (rig 28) 

2 Infantile or Encysted Hernia (Hernia With a Double Sac) —Infantile 
and cncjstcd hernu ire identical Hus hernia was first observed bj Mery 
and Petit m 1701, b\ LcCst m 1753 and m 17G4 it was fullj descubed by IIcj, 
who called it infantile hernia piobably because the ease he observed was in an 
inf int Later, Cooper found this hernia associated with a hjdrocelc and named 
it cncjstcd hernia The onh difference m IIcj s and Cooper’s cases was that 
in Hey’s ease the tunica into which the henna protruded was emptj, and in 
Cooper’s cose the tunica inginnlis contained n lijdrocelc 

In infantile or cncisted hernia the processus \agmalis is dosed onlj at 
the internal ring Intruabdominal pressure aided bj the descent of the testis 
causes a sac oi pouch of peritoneum to descend in fiont of the cord or nginal 
pioccss, or what usmllj happens is an imagination of the hernial sac into 
the sac of a hjdroteh These hcuuns line three lnjers of serous membrane 
between the sac contents ami the skm the peritoneal sac and two lnjers of 
tunica saginahs These nre connected with eith other at the neck of the sac 
(Figs 29 and TO ) 

Russell remarked that manj so t died infantile hernm arc simply the result 
of an accident of tans A rent in the peritoneum near the neck of the sac 
allows the intestine to come down beside the sac 

3 Funicular Hernia — In funicular hernia the processus mginalis closes 
onlv at its lowei end just alioic the epiduljnns while the peritoneal diver 
ticulum or funicular process is continuous with the peritoneal cawty, and is 
open from the deep abdominal nng to the cpididjmis The hernial contents 
arc separated fiom the testis bj the septum formed at the point of obliteration, 
the normal tunica Mginalis (I ig 31) 

Canal of Nuck— A peritoneal dncrticulum in the inguinal canal m women 
winch wns first described b> Nuck in 1672 and corresponds to the processus 
\agmalis testis in man is the cause of indirect inguinal hcinia in females The 
canal of Nuck is nonnallj oblitointed about the seventh month of inttauterme 
life eailicr than in the ease with the processus ' agwalis testis The patency of 
this piocess was noted in IS per cent of the subjects examined bj Ftre in 24 
per cent of those examined bj /uckerkandl, and in 25 per cent of those examined 
by Sachs 

Gubernaculum in the Female— In the female also there is a gubemneulum 
that infiv.wiK.es the position of the o\arj to a ceitam extent The remains of the 
gubernaculum Ijing between the attachment of the cord to the uterus and its 
termination m the labium majus forms the round ligament of the uterus 

Indirect Inguinal Henna in the Female — 1 The inguinal canal in the female 
is longer and narrower than tint in the male It gnes passage to the round 
ligament and its vessels to the genital branch of the genitocrural nerve and 
sometimes to a pcntoncal diverticulum (the canal of Nuck) Aftei leaiing 
the external ling the hernia pass s into the uppei part of the labium majus 
If it remains incomplete it is a bubonocele or pubic hernia and its oval or 
globular shape resembles a direct inguinal hernia in the male Incomplete 




Fig "9— Infantile J emit The processus vaginalis is close J only at the upper end 



Fig 30 Fig 31 


Fig 30 —Infantile hernia Cencjstet t>pe) TJ is condition is usually caused toy tl e In 
pagination of a hernial sac Into the sac of a h>droccle 

Fig 31 —Funicular hernia The processus vaginalis Is close! only at Its lower end The 
hernial contents are separated from the test-s by the obliterated portion of the processus \ag 
inai s the normal tunica vaginalis 
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henna is the form commonly found m the fcmnlc, and it docs not become labial, 
as frequently as indirect inguinal hernia in the male becomes sciotal 

Coverings of Indirect Inguinal Hernia — The coverings of indirect in 
gumal hernia arc of interest to the anatomist, but of little value to the sur* 
Scon, save in exceptional cases in which they may serve as landmarks They 
arc usually so matted together in inflamed or old hernias that the layers can 
not he identified A complete indirect inguinal hernia has the following cover 
ings (1) the extrapentoneal connective tissue, (2) the infundibulifonn 
fascia (transv crsalis) , (3) the cremaster muscle, (4) the mtercolumnar fascia 
(from external obhqnc aponeurosis), (5) the superficial fascia — the dartos m 
scrotal hernia, and (6) the skin 

Deep Inferior Epigastric Artery — The deep inferior epigastric artery is 
an important landmatk in the anatomy ot inguinal hernia, and it may be out 
lined on the abdomen In chawing a line from a point midway between the 
anterior supcnoi spmo and the symphysis, to a point on the outer edge of the 
rectus abdominis muscle midway between the umbilicus and the symphysis 
pubis Hernias lying external to the epigastric artciy are known as indirect, 
while those internal to the vessel arc direct 

Hesselbach’s Triangle — Hessclbach s tnanglc is bounded on the outer 
side by the deep inferior epigastric nitciy , on the inner side bv the rectus muscle, 
and below by the inguinal ligament Chandler has published an important study 
of the inguinal (Hessclbach) triangle 

Direct or Internal Inguinal Hernia (Hesselbach’s Hernia) — Direct in 
gumal hernia is so named because it takes the most direct route through the 
abdominal wall, passing through only the lower fifth of the inguinal canal 
It is sometimes called internal inguinal liemia because of its position internal to 
the deep inferior epigastric artery It is also called straight hernia 

Direct hernias usually break through into the inguinal canal because the 
resistance is less m that direction than it is inward tow aid the rectus muscle 
These hennas are never congenital and they have no preexisting path They 
are of slow development and ordinarily occur in adults They are character 
izcd by a small sac with a relatively large opening, and because of the shortness 
of the neck of the sac, they are globular in shape Direct hernias generally 
remain bubonoceles, and on reduction go directly backward into the abdomen 
The abdominal opening is easily felt, as it has the outer edge of the rectus muscle 
to the inner side and the crest of the pubis below Direct hernias rarely de 
scend into the scrotum After all, they are m realitv vential hennas and all 
they have in common with indueet inguinal hernias is the external inguinal 
ring (Tig 32 ) 

The abdominal wall over the middle fossa is strengthened by the rectus 
muscle, which, is attached to the pubic crest, and also by the triangular (Colics’) 
ligament, which consists of the inner or deeper fibers of the inguinal ligament 
that turn upward and mward from the crest of the pubes in front of the in 
sertion of the conjoined tendon This ligament passes behind the internal pillar 
of the external ung and is inserted into the anterior sheath of the rectus and 
into the linea alba, it protects the inner and posterioi wall of the canal m the 
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angle between the pubes and tlio rectus muscle, and far enough outward to cor- 
respond to the inner third of the external ung m males, and to the inner half 
of the external ring in females (Malgaigne) 

The Weak Spot — The weak spot of the middle fossa is the usual point 
of exit of direct heiiua It is direct!} behind the lower fifth of the inguinal 
canal and the upper edge of the external ring between the outer edge of the 
rectus muscle and the deep epigastric artcrj, at a point wheie the abdominal 
wall contains no musculni Iajer, being weakened antcriorh In the gap in the 
external oblique aponeurosis at the external rmg The thinnest point, how 
e\er, is at the upper and outer angle of the external ling wheie the posterior 
wall of the canal is not icen forced In the conjoined tendon or the tnnnguhi 
(Colics’) ligament litre there is little or no conjoined tuition and the 
cremaster is often absent 



The weak spot is bounded internal!} hr the aponeurotic fibers of the trails 
\ersahs muscle which run from the upper surface of the pubis to the rectus, 
and cxternall} by similar fibers from the transscrsalis muscle which encircle 
the inner border of the internal ring and fuse with the inner surface of the 
vugNmA. IvgwmwA Sti-McWA - ? s\?Aed xV.tA. v.Vaw tVwsis «vpOT«?av efat fiV/evs ?ixe 
broad the weak spot is nanow, and when thej arc poorlj de\ eloped the weak 
spot is wide Tins spot is weaker thin am place in the external inguinal fossa 

Points of Exit of Direct Hernia — A direct inguinal hernia mav escape 
through two routes 

1 Through the middle fosvi, between the plica tpigastrica and the plica 
hypogastnea around the outer edge of the conjoined tendon, where it enters 
the canal below the internal ung This xarictj of direct hernia has the same 
coienngs as an indirect henna, except that in direct hernia the general trans 
xersahs fascia replaces the infundibuliform fascia of the oblique variety 
(Fig 33 ) 

2 Through the outer part of the internal or supras esieal fossa, which lies 
between the plica urachi and the plica hxpogastrica, the outer and deepest 
part of tire internal fossa corresponding to the external nng The hernia passes 
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around the edge of the conjoined tendon and the Imnguhr ligament, or, if these 
•tinctures an. thin and pooilj developed it maj carij them with d, so that 
its coverings wild be (a) cxtrnpmtoncal connective tissue (b) tnnsversahs 
fascia, (c) conjoined tendon (d) tmnguhr (Colics ) ligamuit, (c) inter 
columnar fascia (f) superficial fascia, ami (g) shin 

Relation of Spermatic Cord to the Sac — The spermatic cord does not ac 
compnm a dueet hernia but usually lies some distance to the outer side of the 
ric 



Double Direct Hernias — Double direct liernns on the same side have been 
seen but they are very rare Corlettc observed at operation two direct inguinal 
hermas on the same side in a man aged fiftj six j cars Goldowskj reported a 
rare ease of direct hernia in a man The opening was a narrow defect in the 
transversal is fascia at the inner and lowermost comei of Ilessclbach s triangle 
The aperture admitted one finger and the sac was 4 inches (30 cm ) long 
Relation of Direct Hernia to the Ianea Semilunaris — Direct hernia is a 
hernia in the Unea semilunaris, and it should be classified as v entral hemn It 
was first described os ventromguinal hernia bj Momo Scarpa adopted a sum 
Iar classification which has since been advocated bj Maeready Eccles and others 
Direct Inguinal Hernia in Women — Direct inguinal hernia is le«s common 
m women than in men because in women the shape and formation of the in 
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guinal canal are different the external ring is smaller and the aponeurosis of 
the external oblique covering the inguinal canal is stronger The ctiologic fac 
tors found m men arc not present m women and in the latter the wider pelus 
is a safeguard against the occurrence of direct hernia as pointed out bj Greene 
and \cuhof 

Donati dissected 31 female and 21 male cadavers lie found that m fc 
males the internal oblique muscle was better developed in front of the canal 
than in males and the arching fillers were often reenforced l>\ cross fibers 
which were absent in the males The linear interstices in the external oblique 
aponeurosis were larger m the males than in the females 

Congenital Inguinal Hernia With Anomaly of the Testis — The common 
cst tjpos of (ongemti! inguinal hernia with nnomah of the testis arc as fol 
lows 

1 Hernia lli/A Pctopui of the lestis — The testis urn he retained in the 
iliac fossa in the inguinal canal oi in front of the latter or nftci leaving the 
canal it maj pass downward toward the gemtoertiral fold or toward the 
perineum When the testis has not descended the intestine enters the canal 
encircles the misplaced testis and passes through the external inguinal nng 
into the scrotum There is frequenth a eoastriction at the external ring which 
divides the hernia into two portions one being in the inguinal canal and one in 
the scrotum Tins is the hourglass or wallet hernia (licrnie en hssac)~~a 
rare variet} 

2 Hernia \\ ith Inversion of tl c Testis — The testis and cord are found he 
hind the henna instead of in front of it 

3 Hernia W ith Incomplete Descent of Testis — When the testis is just out 
side the external ring and a henna occurs it descends m front of the testis 
The extern ll nng is enlarged and the testis passes out and in This is the 
hernia usually found in the newh Iwrn and infants 

Undescended or Maldescended Testis in Interpanetal Hernia — Unde 
sconded or maldescended testis is general!} associated with interparietal her 
ma m the male The testis is often retained in the inguinal canal where it 
is onh slightly movable and causes a lulling in the sac When it descends 
bejond the external ring it is usuallv arrested at a point just below this open 
ing in fact it is found in the upper p irt of the scrotum onh in tl ose cases in 
winch the outer loculus projects toward tic scrotum The ectopic testis is 
often in the abdominal ea\it\ 

Inguinal Henna and Cyst of the Cord — The processus vaginalis mnj be- 
come obliterated at aov point below the internal ring and remain open far 
thei down These persistent enclosed portions are liable to become the sites 
of casts which develop when an accumulation of scion s fluid has formed 

Cysts Connected With Hernial Sacs — Cjsts connected with hernial sacs 
are due to anomalies in the obliteration of the processus vaginalis A great 
vanetv of these cjsts have been described and they are sometimes incorrect!} 
called hydroceles of the cord I agree with Alurra} and Lockwood that thev 
are due to a duplication of the processus vaginalis in which a second sac is drawn 
bj additional fibers of the gubcmaculum testis 
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Hydrocele Associated With Hernia — •Ilytlrotek is due to an incomplete 
obliteration of the processus vaginalis and is often associated with hernia The 
hjdrocclc moj assume a varictj of forms and it maj he situated in any position 
in relation to the hernia — nbove it, in front of or behind it, on one or both sides 
of it, or the hjdrocele may entirely surround the hernia 

A hjdrocclc ronj have one or several loculi m the scrotum and m the m 
guinnl canal Sometimes a portion of the sac, large enough to hold all the fluid 
in the loculi of the scrotal portion is in the abdominal cav itv I operated on a 
patient in whom the abdominal loculus held the contents of three scrotal loculi 
amounting to two quarts (2 liters) of fluid 

Lipomas in the Inguinal Canal — Lipomus arc frequently found in the 
inguinal canal along the cord Their lower portion is usualh attached to the 
sac, and thou upptr portion is continuous with the piopentoneal fat at the 
internal ring (sccchaplci on fattj henna) 

The Sac — The portion of tin sac that lies in the internal ring is known as 
the month of the sat, on account of the constriction of the ring the sac at tins 
point lies in folds The nccJ of the sac is the portion in the inguinal canal, it 
lies snioothh, held b) the confines of the walls of the canal Ihe fundus or 
body of the sac lies licjoml the exKmul nng it is usualh o\aI or oblong in 
shape and its walls nun lie considcrabh tlncl ened due to the long continued 
intra abdominal pressure and to the sagging weight of the contents and to the 
external irritation of clothes trauma and tiuss The peutoiieil sac is usually 
freelj movable Hall found that when operiting foi double hernia torsion of 
one sac markedly diminished the size of the henna on the opposite side 

Diverticular Hernial Sacs — One 01 more diverticuli occasional!) aie found 
with hernial sacs The communicating tj pc of sae is twice as frequent ns the 
noncommumeating ranch Usuallj one diverticulum is empty ami they 
arc seldom of the same si/e Bin ton and Blotner have written interestingly on 
this subject 

Contents of the Sac in Inguinal Hernia— In adults a majoritj of inguinal 
hernias contain omentum sometimes small intestine rarelj large intestine or 
other abdominal a isecra Fverj abdonunnl viscus Ins been found in the sac of 
inguinal hernia 

1 Omentum and Small Intestine — ' The omentum descends into the sac first 
As the hernia enlarges the small intestine descends and lies behind the omen 
turn — tlicir relative position being the same as in the abdominal cavity As 
pointed out by Dion is omental hernias me more frequent on the right side 
because the omentum extends lower on this side Bercennu reported an un 
usual ease of sarcoma of the omentum incarcerated at the right internal in 
guinal ring and first diagnosed ns a case of appendicitis 

Of the small intestine the ileum is found much more frequently than the 
lejumim 

2 Large Intestine — The large intestine is alone m the sac only in rare 
instances As a rule it follows the omentum and the small intestine in their 
descent into the sac Lust reported a case in which x raj examination showed 
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the esophagus extending to the let cl of the iliac crests, and two thirds of the 
stomach lting in a left inguinal hernial sac 

In old, raastate, irreducible hernias the entire small mtcstmo and large 
intestine may he found in the sac In 800 cases of henna of the large intestine 
that I collected from the litcretme, the diflcrent poitions of the large intestine 
entered the sac m the following older of frequent* cecum, sigmoid, ascending 
colon, descending colon, and turns* erse colon 

3 Stomach —Inguinal hernn of the stomach is \cs> rare In nearly all of 
the cases I lm*e collected from the literature, onl* a portion of the stomach 
was found in the sac Joigt reldman, and Itirnoz reported a case of inguinal 
hernia of the stomach and rc*ic**ed 22 eases found in the literature 

f Kulnev and Ureter — Inguinal hernia of the kidnet and ureter me *or* 
rare In four cases reported in the hteiature, the hernia was unilateral, and the 
right hidnoj was the one herniated 

5 Oiartf, Tube, and Uterus — The o\mt and tube me sometimes found in 
inguinal hernia Asa rule thej me congenital in ongiu 

6 Bladder — A poition of the bladder is found m about I pci cent of all 
inguinal hernias The prostate is *ci* raub found m inguinal hernial sac 

7 Other Hcinxal Contents — Otlici hernial contents sometimes found in 
inguinal horn ml sacs are detached and hardened appendices tpiploicae and 
pieces of omentum, and foreign bodies such as pins tacks nails, and pieces of 
metal, wood or bone 

Disease of the Hernial Contents — Among the lesions sometimes found m 
the hernial contents mav be mentioned lipomas adherent to the eord or sac, 
cpiploitis suppuration of the hernial contents, dunnage of appendiceal or other 
abscesses into the hernial sac tubeieulosLs of the sac or contents e*sts and 
benign and malignant growths Finoechuuo icucwed the literature on hcinial 
sac inflammation and its complications 

Intrasaccular Adhesions — Omental adhesions me *erj rnie m children, 
but are almost ah* a*s found in adult helm is 
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CHAPTER X 

ETIOLOGY OF INGUINAL HERNIA 

Before the adoption of the sjcculir tlieoiy, indued inguinal hennas were 
divided into the congenital and acquired varieties Tiic congenital form was 
believed to be limited to infants and children, and the acquired form to adults 
It was thought that a peritoneal sac was forced through a weak point in the 
abdominal wall following a strain 01 tinumn The piescnt opinion is that ex- 
cept for the rare cases of true traumatic henna, all indirect inguinal hern ns 
are congenital in origin, rcgaidkss of the ago of the subject when the hernia 
first appears 

Congenital hci tins are due to the pi rsistc nee of a patent processus vaginalis, 
and a sudden strain or tiaumi mcnlj folios the abdominal \iseera into a con 
genital preformed sac Tbcie aie two distimt varieties of congenital hernial 
sacs 

1 The complete sat, which is continuous with the tunica vaginalis This 
w the infrequent variety, occurring in only 10 per cent of infants and children 

2 The incomplete sac, which is entncly separate from the tunica vaginalis 
This is the moie common vanetv, both in childtcn and m adults 

Descent of the Testis — The descent of the testis which is fully described 
in the chapter on anatomy, is an important factor in the cause of inguinal 
hernia, because an undescended testis is nearly nlwnvs accompanied by an actual 
or a potential hernial sac I recently mw <i boy, fi\c vears old, with a liernxa 
and undescended testis of the right side, whoso famth luston was of interest 
in that both his father and Ins paternal grandfather had had an undescended 
testis and hernia that persisted into adult life 

Processus Vaginalis — The pioetssus vaginalis descends ahead of the testis, 
and when obliteration fails to take place at birth, tins canal becomes a potential 
hernial sac Robins believes that the shutter action of the internal oblique 
muscle, as described bv Sn Arthur Keith, not only keeps the inguinal canal 
closed, but undoubtedly assists in the oblitciation of the pioccssus vaginalis 
testis When the lower portion of the muscle is weak m deficient, tlieie is a 
lack of the muscle sliuttci action and as a result there is more likely to be a 
congenital indirect inguinal hernia tint persists into adult life The canal of 
Nnck in the female is analogous to the processus vaginalis testis m the male 
When the processus vaginalis closes normally, it is converted into a white fibrous 
cord which is easily recognizable during dissection or operation 

It is generally agreed that all indirect inguinal hernias arc of congenital 
origin When obliteration is incomplete, fibions bands may form anyw here 
in the funicular process I have seen one of these ( onsti ictions that was re- 
sponsible for strangulation, in the lower part of the scrotum 
141 
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Experimental Hernia — Burrows ami others have produced scrotal hernias 
in mice and various Inboraiorv animals bj administering cstrin and similar hor 
m ones, such as nntuitrmS 2 lie latter is a valuable adjunct in tlie treatment 
of un descended testis Burtons found that 47 out of 78 male mice developed 
hernia after receiving estrogenic prepantions Incidence of hernia was most 
mailed w hen tin tistis was ui the sciotum although a full} developed ultra 
nhdominul testis would usuallv develop n hernia with cstiogcn There was no 
hernia development if the testis was absent Sin ill hennas usualh disappeared 
when estrogen was stopjicd 

Potential Hernia — llic presence of emptj congenital sics in adults is 
more common than is gem rail v supposed Man} people earrj these potential 
hernial sacs throughout life without evidence of hernia 

In the postmortem cxnmuntion of one hundred subjects that presented 
no evidence of heima dining life Mini iv found sacs in 21 m several of these 
there was moio than one mo In amthci senes of 200 examm itions Raw and 
Muiraj found CS pcntownl diverticula and of these 12 note femoral 13 in 
guinal and 3 umbilical Murrav believed that when a patent funicular process 
exists the occurrence of a hernia depends on the size of the opening at the m 
tcmal abdominal ring and the strength of the muscles that protect this orifice 
He also stated that when the processus v agmahs has been completed obliterated 
it is impossible for an mdncct inguinal In mia to occur 

Hernias arc most Id elv to tome down into preformed sacs following the 
activities of vouth the 1 iborions occupations of adult lite and the strain of 
lepeated pregnancies I maciation due to disease or old age may also be a 
factor bj removing the fat tv plugs that have kept the patent funicular process 
tempornrilj closed 

It is not unusual to see an indirect inguinal hernia develop on the sound 
side after one on the opposite side has been reduced and retained by a truss 
or cured bj operation Tins second henna is piobablj due to an increase in 
intraabdominal tension I often advocate a bilateral operation or the injee 
tion ticatmcnt foi inguinal henna especialh in joung adults In 50 oper 
tions foi unihtcial hernia I found a potential sac on the opposite side in 22 
cases I have used the combined operation a number of times and occasionally 
I'/vtc b/iiw xwcYwioyl tn find. a. larg.ee sa a on the sound side than on the affected 
side I believe it is alwavs advisable to operate or inject on the sound side when 
there is an enlarged ring or an exaggerated impulse 

Anatomic Causes of Indirect Inguinal Hernia — The anatomic factors that 
favoi the development of indirect inguinal hernia max be summarized as foi 
lows (a) the desceut of the testis which carries with it a process of peritoneum 
transversalis fascia (mfundibulifonn fascia), and cremaster muscle (b) the 
weak spot at the internal ring caused by the pouching of the peritoneum (c) the 
location of the internal ring which makes it unable to resist sudden increase 
m intraabdominal pressure caused bj straining coughing whooping cough 
pregnancy, tight lacing obesitv, ascites and tumors (cl) the hernia cannot 
break through outside the internal nng because of the well developed iliac and 


rrioLtm oi i\ouin\l hlrma 


143 


transversals fasua, (e) the fact that there is usunlh a weak point near the 
inner side of the internal ring that is unprotected bj muscle or tendon, (f) the 
existence of an unobliterated processus vaginalis or a preformed sac (rig 34 ) 
Hernia Following Hydrocele Operation — When a large tense hydrocele 
extends into the inguinal canal, it weakens the internal ring and destroys the 
obliquitv of the inguinal canal Unless a hermonhaphv is done at the time 
of the hjdrotole operation, a hernia usuallj develops in a few v\eeks m months 



Fir 31 —Small congenital Inguinal and femoral hernias Showing the relation of the femoral 
and Inguinal nerves vessels fascia and hernias 

Patent Processus Vaginalis and Undescended Testis — Undesccnded testis 
is nearly alwajs associated with a patent processus vaginalis — a potential hernia 
sac 

Military Training and Indirect Inguinal Hernia — During the war manj 
recruits who were called from sedentary occupations to military service dev el 
oped hernias under intensive training It is an interesting point, and one that 
lends m eight to the saccular theory, that most of these hernias appeared during 
the earlj period of training If the muscles could withstand the strenuous un- 
accustomed exercise for the first few weeks, the added resistance that comes from 
such training made the later appearance of hernia infrequent 
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Frequency of Hernia in Selective Service Registrants and Defense Work 
ors Rountree states that in 13 000000 physical examinations of selective 
set vice registrants daring 'WoiUl A\ar II, the U S Armj Mcdual service ex 
aminos found 229 000 hernias, or 5 7 per cent He remnrJs that at first m 
gninal hernia patients ucrc placed in a dcfcirul classification hut when the 
hernia pool ’ passed 200,000 the hernia patients were accepted and cither 
operated on or gntn defened dnssific ition Rovvntiee points out that the Navj 
accepted henna patients from the start o! the war and insisted on an operation 
how evil, the principal object ion to the repair of hernias under compulsion was 
the psychic liauim the tesult of painful scars and functional disability 

Cover and W lddci stated that m 1417o examinations of defense workers 
at a Naval supply depot right inguinal hernias were more frequent than left 
hot nuts Also potential hernias were most frequent on the right side They 
found that 3 71 per cent of while m ile noil cis between eighteen and fifty jears 
of age in a Nani snpph dc/Kt had inguinal henna In men over fifty jears 
old the rati rose to 0 2 per cent 

Nilsson m 7 9G7 examinations of railroad emplojccs obseued 760 hernias 
lie concluded tint 95 out of every 1,000 men had henna it one time 

Frequency of Inguinal, Femoral, and Umbilical Hernia — The inguinal 
vanetj constitutes 92 per cent of all hernias femoral 2 5 per cent umbilical 
2 per cent , incisional ventral 1 5 per cent epigastric 1 0 per cent and all other 
hernias I per cent Ingumnl hernia comprises 96 per cent of all hernias 
found in adoli scent and adult men ami 50 per tent of the hernias that occur 
m adolescent ami adult women 

rcmoral hernia an neailj alwajs found m women 97 per cent m females 
and onlj about 3 per cent m males however it is onh slightlj moic frequent 
in women who have not ls>rne childicn tlnn in men It is larelj found m either 
sex under twentj veais of age Umbilical hernias usuallj occur in women 75 
pci cent compared to 25 per cent in men 

The statistics vnrj considciabh Horn different clinics depending on whether 
most of the patients examined weie men women or children Femoral hernia 
n compantiveh rare in men frequent in women and seldom seen m joung 
bojs and girls 

Frequency of the Different Varieties of Inguinal Hernia —Indirect in 
"uinal hernias constitute nearh 84 per cent of all inguinal hernias m men 
McLaughlin and Brown obs rved a group of uncomplicated ingumal hennas 
m voting male Naval iicruits The distiibution of tl e different types of m 
gumal hernia is shown 
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TYPE 


Inguinal hernia indirect 
Inguinal hernia d rect 
Inguinal hermn bilater \l 
Inguinal hernia ng? t 
Ingu nal hern a left 
Ingumal J era a comphte 
Inguinal hern a incomplete 
Ingvy nil hernia recurrent 
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The direct variety were usually bilateral Direct hernias were mast fre- 
quent in recruits twenty five to thirty five years of age, especially those of short 
stature and with a tendency to o\ cm eight 

Emaciation and Starvation as Cause of Hernia — Emaciation, due to disease 
or old age, may also be a factor, by' removing the fntty plugs that have kept a 
patent funicular process temporarily closed Owing to a lack of food during 
World War I, there was an increase of 40 per cent of hernia m Germany alone 
In World War II, emaeiation of prisoners of war in Trance accounted for a 
sharp mercaso of hernias Giraud stated that the average incidence of hernia 
was 59 per cent in repatriated prisoners compared to 41 per cent in nonprisoner 
soldiers The average loss of weight was 10 kilograms, with some prisoners los 
mg as much as 25 to 35 kilograms Brainc and Rudlcr found that m the same 
period of “restrictions” m France, hernias increased greatly m frequency, 
especially the femoral type All forms of strangulation increased from 3 3 per 
cent m 1938 to 8 7 per cent m 1941 One out of e\cry four hernias operated 
on was strangulated The condition became worse as the war progressed 

The Length of the Inguinal Ligament— The relationship of the inguinal 
ligament to the development of indirect and direct hernia, as well as to their 
recurrence after operation, has attracted considerable attention from surgeons 
Harris and White stated that when the inguinal ligament me^surcs 11 to 15 cm , 
the hernia is always indirect, while a direct hernia is always present when the 
ligament measures 15 to~l 9 cm m length When the length of the ligament 
is less than 11 cm, there is little tendenev to the development of hernia Tor 
the same reason, there is less danger of recurrence when the ligament is short 
Znachkovshiy in 1935, Harm and White m 1937, Jlcbustcllo in 1938, and Ilillen 
brand in 1940 published papers on the predisposition to hernia m patients with 
a long inguinal ligament 

Acute Onset of Congenital Hernia m Soldiers — There was a high per- 
centage of acute hernias that occurred during World War I, and World War II 
There was usually a history of sudden onset, and operation disclosed a well 
developed sac, often containing a small amount of fluid It is probable, in 
these cases, that only partial obliteration of the processus vaginalis had taken 
place, and this had been limited to the upper end near the internal ring 

Inguinal Hernia in the Female — Inguinal hernia constitutes about 50 per 
cent of all hernias occurring in females These hernias arc almost always of the 
external indirect variety and ate of congenital origin, being due to an unobliter 
ated process of pci itoncum known as the canal of Nuch, w Inch is analogous to 
the processus vaginalis testis Obliteration of this peritoneal diverticulum oc 
curs with greater frequency in the female than m the male Nobbe stated that 
the canal of Nuck is found in 8 to 10 per cent of female subjects, and a patent 
processus vaginalis testis is present in 30 to 40 per cent of male subjects 
Moolgavkar remarks that the testicle tends to draw down a dimple of preformed 
sac in males, whereas in females the weight of the uterus pulling on the round 
ligament corrects any tendency to dimpling and may explain m part the small 
number of inguinal hernias m females 
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Inguinal Fossae — 1 lit* inipoitancc of the funnel It) e depressions of the 
inguinal fossae ns n eause of direct hernia lias been pointed out by Joessel 
Tillaux, Wnldcyer, and Tinker According to Tinl cr the depth of the fossae 
\ lines considerably often being well marl ed when a hernia is present In one 
dissection Tinker found the internal mgtunal fossa over V/ 5 inches (3 cm ) deep 

Deficiency of the Conjoined Tendon — Absemc 01 weakness of the eon 
joined tendon may be an important factor in the causation ol direct hernia 
and of less importance m the etiology of indirect hernia 

Fat — An accumulation of fat in the abdominal wall picdisposcs to hernia 
by weakening the muscles and relaxing the rings while the fattv infiltration of 
the omentum uml inescntciy inn cases mtrnabdominnl tension 

Lipoma m the Inguinal Canal — A lipom » in the inguinal canal that is ad 
heron t to the r u m cord is almost nlu lys attached to the propcritoneal fat at 
the internal ring and In causing a bulging into the canal favors the develop 
ment of hot ma The lipom is should always lie removed at operation to lesseu 
the dangci of recurrence In l r >4 hernia operations Speed found lipomas m 47 4 
per cent 

Predisposing Causes — There are several factois that may favor the pro- 
duction of indmet and direct inguinal hernia 

i Heredity — TJic influence of heredity os a cause of inguinal henna is un 
certain Cooper believed that the shape of the pelvis plays some part Mac 
ready said that henna occurs more frequently in subjects whose parents had 
hernias than in those whose parents were sound It is probable however that 
an inheiited weakness of the abdominal muscles is just as much of an influence 
as the existence of hernia m one or both parents 

1 lecall two patients with inguinal henna associated with partially de 
scendtd testis who said that Ixith their fnthci and paternal grandfather had 
the same condition In another instance I treated tluee boys in one family 
foi m D umal henna loth patents and the maternal grandmother suffered from 
hernia The influence of heredity on the development of hernia lias liccn a sub- 
ject for investigation by Montagu and by "West 

2 Sex — Inguinal henna is very much moie common in males than in fe 
males Ninety five per cent of all hernias m males aie of the inguinal type 
while m females only 45 per cent arc inguinal The greater prevalence in the 
male is paitly due to the size of the spermatic cold which is much larger than 
the round ligament and the processus vaginalis testis is less frequently ob 
literated than the canal of Nuek 

3 Age — Macreadv also stated that m the first year of life a larger mim 
her of persons are hv ing consequently there are more hernias than in any sub 
sequent yeai In the first yeat 175 per cent of males have hernia and 916 
per cent of females 

The number of hernias in children and adults is highest during the years 
of greatest actmtv The tendency to hernia mei eases with age hut the exeit 
mg causes arc less active After fifty years the reduction in the number of 
hernias in women is much greater than that in men 
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Frequency o! Right and Xeft Hernias — The gicater frequency of right 
hernia in the first -scar and the high proportion until after puheity are due 
to dtlajed descent of the testis and to the later closure of the canal on the right 
side After the age of twentv there are still more hernias on the right This 
is due to nerve damage following appendicitis operations and to the fact that 
the right hand and le„ arc more netne thm tic left hence moic sticss and 
strain on the right side Direct hemm appears most often on the right side 
Skinner and Duncan m a senes of hernia esses found tint C27 woic on the right 
side 499 on the left and 121 bilateral Burton and Bunas state that light 
inguinal hemn is more eommon than left and slightH more frequent than hi 
lateral inguinal bcrnia 

Traumatic Direct Hernia — Am operative procedure m the inguinal region 
mat be followed b> a hcinin usually of the direct varictv if the original in 
cision lies internal to the deep cpmstric artciv Ilcrnn sometimes follows 
the operation for shoi toning the round ligaments and the inguinal operation 
for femoral henna or it mat follow a fall or n crushing injurv 

Exciting Causes — The exciting < luses of inguinal henna arc those com 
mon to all hennas and are more fulh dcstriled in the chapter on general con 
siderations Among them nun be mentioned the following injurv constipation 
strains such as lifting a weight coughing is m bronchitis or wl oopmg cough 
ascites urethral obstnictions and possible phimosis a gradual increase m 
mtraabdominnl pressure due in infants to a tight umbilical binder or in adults 
to a tight licit and im f ictoi that prodmes a sudden increase m intraal dominal 
tension 

Artificial Hernia — \rtifienl hcinms arc produced bj dilating foreibh the 
external and internal rings with tie finger oi with n blunt stick ot similar in 
strument sometimes aided In light blows fritn a Jnmmci oi mallet It is \tn 
painful and often the patient faints dtirm„ the oideal To hung the 
hernia down after the inguinal ring is dilated the pitient takes an emetic to 
induce retching ind vomiting and sometimes snuff to produce sneezing The 
hernia usuallv apj c irs in one to thicc dajs \rtifienl liermas arc induced for 
the purfose of escaping mihtarv duty the custom is most common in Russia 
but is practiced also m othci countries 

Right Inguinal Hernia Following Operation for Appendicitis — Inguinal 
hernia follows the operation foi appendicitis more often than is generally sup 
posed and is due to the division of the nerve supply of the muscles in the region 
of the internal ring usually the iholij po„astric nerve and sometimes the twelfth 
dorsal or ilioinguinal nerv e 

Hernia maj also occur follow mg the destruction of ncivcs fascia oi muscles 
bv suppuration or bj pressure from gauze or tube drams I base seen in 
gumal hernia follow the "MeBurnej or muscle splitting operation and also the 
lateral rectus incision It is much more frequent after the 'McBumev incision 
I have seen 200 patients who developed inguinal hernia after an operation 
for appendicitis In ISj the time between the appendix operation and the 
appearance of the hernia was known in 15o the duration of the hernia was noted 
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Iloguet m an important paper on tins subject, reported 190 operations 
for appendicitis with inguinal hernia following m 8 eases Gnffiths reported 
11 cases, 10 of these followed the JleBumej incision Thicssen, in 1944 ob 
served 31 patients who developed ingum il hernia following operations in the 
right lower quadrant 

A ventral hernia in the scar of the appendix incision maj complicate the 
inguinal hernia I retail one patient whom I first saw three months after his 
operation for appendicitis through the MeBurney incision At this time he 
had a large unruptured nliseiss in the appendix region and a small right m 
guinal hernia oE two months’ duration I operated on the henna, and after 
opening the sac, introduced mj finger into the abdomen and casi Jj palpated 
the appendix abscess two inches (5 cm) above the internal ring The hernia 
incision healed bj primary union and a week later I opened the appendix ah 
sccss and removed the silk sutures which had been used bj the first operator, and 
w ere probabl) responsible for the suppuration 

Double Hernia —Macx cad} stated that m bilateral indirect inguinal her 
nia, the hernias occur simultaneously in 4 C per cent of the miles ind m 3 1 per 
cent of thd femiles, of these 48 9 per cent m females appear in the first year 
of life As life advances many single hernias become double, 36 6 per cent 
in males and 23 3 per cent in females On the other hand double femoral hernia 
is more common in females The proportion of double inguinal hernias to the 
single hernias is 0 64 per cent to 1 per cent 

Cause of Interparietal Hernias —Intel parietal hernias winch include the 
propentoneal, interstitial, and inguinosuperficial vaneties, neatly alwajs occut 
m males and are generally associated with untleseended imperfect!} descended 
or malformed testes Henru, m 1802, believed the propentoneal sac was the 
result of repeated reductions of hernia with a narrow neck 
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Preformed Sac or Congenital Malformation — At the present time, it is 
generally believed that inlcrpauctnl hernias arc due to the existence of a pre 
formed congenital peritoneal divcitieuluni, often associated 111111 developmental 
anomalies of the inguinal canal (See section on preformed sacs in preceding 
chapter on anatomy ) 

Cause of Bilocular Sacs in Interparietal Hernia — The sac m propcritoncal 
hernia is ncarlj alwajs bilocular, in the interstitial and mgumosupcrficial 
varieties, it maj have two loculi, but there is usually only one 

Pro peritoneal Hernias — A number of theories have been proposed to ex 
plain the development of propci itonc tl hennas The} are probablj alwajs 
congenital 111 origin and the bilocular sacs aic due to congenital diverticula 
The hernia nmj appear at anv time following a sti.ain In aged subjects the 
diverticula arc sometimes found emptj and collapsed 

Frequency of Interparietal Hernias — While it is gcnerallj agreed that 
interparietal hernias oecui moie frcquentlv in males Langton stated that thej 
are twice os frequent in women as 111 men, and he gnvc multiple pregnancies 
and lax abdominal walls as the puncip il predisposing factors 

Inguinopenneal Hernia — Inguinopermcal hernia is of congenital origin 
and is usually associated with maUlest ended testis It is due to the develop 
ment of the perineal portion of the gubcmaeulum winch causes the testis, ac* 
compnmed bj its processus v iginnhs testis to descend into the perineum in 
stead of into the scrotum This variitv of mnldcs ended testis is more frequent 
than are the cnnal or pubopenilc varieties 

Direct Inguinal Hernia 

Direct inguinal heinm occurs most often in men between the ages of 
forlj and fifty jears It is veiv rare in children In 430 operations for in 
guinnl hernia in children rcpoited In Andrei there were 2 eases of the direct 
vanetj It is more often bilateral than the oblique Murray stated that 55 
per cent of these hernias arc bilateial F'mochictto believed that 10 3 per cent 
of all inguinal hernias treated b> operation are direct 

Direct inguinal heinm is si Worn congenital but is clue to the same causes 
that produce hernia in the linca seimlunaiis as a matter of fact direct henna 
comes tlnough the lowest put of the lines semilunaris, which is the weak spot 
m Hesselbaeh’s triangle Foi this reason inanj writers consider ducct in 
guinal henna as a varietv ol hernia m the linca semilunaris (Figs 35 37 ) 
Fallis believes that separition 01 stretching of the transversals fascia is a caus 
atnc factor in direct hernia 

Direct inguinal henna was first descidied lij Heister m 1724, and Camper 
dissected a case m 1759 In 1771 Monro saw a ease and called it venttomguinal 
henna Scarpa also believed direct hernia was a combination of the inguinal 
and ventral vanctics Cooper, who saw 6 cases called attention to the danger 
of sevenng the deep epigastric artery when relieving the constriction of 
strangulation Ilcssclbaeh fiist wiotc on inguinal hernia m 1806, and m 1814 
his classic monograph appeared 
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Frequency of Direct Inguinal Hernia — Direct inguinal hernia is mfre 
quent, constituting onh about 5 to 7 per cent of nil inguinal hernias 

Direct Hernia Following Operation for Indirect Inguinal and Femoral 
Hernia — Direct hernia occasionally follows a successful operation for indirect 
inguinal hernia and it occurs rirclj after an inguinal operation foi femoral 
hernia In these cases it is probable that a small congenital tin crticulum existed 
and was overlooked at the first operation The reduction of the first hernia with 
the consequent increase m mtraahdommol tension along with the weakening 
and stretching of Ilesselbath s triangle caused In the deep sutures sometimes is 
sufficient to bring on a direct hernia 



rj 3 — IilUl^rnl direct lngulm .1 hernln 

I opeiated on a patient for indiicct inguinal henna and a jeai later he 
returned to me with a dnect hernia on the same side of si\ months standing 
At operation I found that the direct hernial sac was nearlj two inches (5 cm ) 
long and was confined to Hesselbaeh s tnangle I carefullj examined the m 
direct inguinal region and noted that on the peritoneal side there was no relax 
ation or puckering of the peiitoneum and the cord was tightly encircled by the 
mternal ring The internal oblique muscle and the conjoined tendon showed no 
evidence of atiopliv and were so firmly attached to the mgumal bgament that 
the} could not be separated bv blunt dissection and it was necessary to use 
scissors to diside them before the deep sutures of the direct hernia operation 
could be placed This case affords evidence that sometimes union takes plaee 
between the internal oblique conjoined tendon and the inguinal ligament pro 
aided these structuics are perfeetlj approximated by the deep sutures 

Causes of Irreducibility — The following changes aie liable to occur m un 
reduced hernias adhesions form between the hernial contents and between 
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Frequency of Direct Inguinal Hernia — -Direct inguinal hernia is infrc 
quent constituting onlj about 5 to 7 per cent of all inguinal hernias 

Direct Hernia Following Operation for Indirect Inguinal and Femoral 
Hernia — -Direct hernia occasionallv follows a successful operation for indirect 
inguinal hernia and it occurs rarely after an inguinal operation for femoral 
hernia In these cases it is piobable that a small congenital diverticulum existed 
and was overlooked at the fust operation Tl e reduction of the first hernia with 
the consequent macasc in intraahdommal tension along with the weakening 
and stretching of Ilcsselbach s triangle caused 1 v the deep sutures sometimes is 
sufficient to bung on a dncct hemm 
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I operated oil a patient foi indirect inguinal hernia and a jear later he 
atViiYEuri me wAYl n ifmtft. Y&rrrtb wi \Yit- ?>vit iA sw wtcaAYa 
At operation I found tli t the direct hernial <«ac was ncarl} two inches (5 cm ) 
long and was confined to Hesscll acli s triangle I carefully examined the in 
direct inguinal region and noted tl at on tl c peritoneal side tl ere was no relax 
ation or puckering of the peritoneum and the cord was tightly encircled by the 
internal ring The internal oblique muscle and the conjoined tendon showed no 
evidence of atroplij and were so fund} attached to the inguinal ligament that 
the} could not be separated bv blunt dissection and it was necessary to use 
scissors to divide them before the deep sutures of tl e direct hernia operation 
could be placed This case affords evidence that sometimes union takes place 
between the internal oblique conjoined tendon and the inguinal ligament pro 
vided these structures are perfectl} approximated bj tie deep sutures 

Causes of Irreducibibty — The folio ving cl anges arc liable to occur m tin 
reduced hernias adhesions form 1 etween the hernial contents and between 



152 


iiritNiA 


the contents nml the sac wall, the picssutc of the node of the sac causes the 
portion of the contents at that point to decrease m size, fat is deposited in the 
appendices epiploicae, and in tJio omeutum and mesentery in the fundus or the 
sac, with the lcsult that the hernial contents are largei than when they first eamc 
down, and an accumulation of intestinal contents, due to partial obstruction of 
the distal loop, may take place m the hernial sac New growths, abscesses or 
luhciculosis of the hernial contents maj also cause irrcduciliilit) 

Frequency of Irreducibility. — Irreducibility occurs most often in subjects 
between thnty and sixty years of age in both sexes It is lure in children be 
cause then hernias arc usually ciiteroec'cs (90 per cent) Less than 05 per 
cent of the hernias m males under sixteen y cai s of age arc irreducible 

Irreducibility of Omentum — On account of the onily founnttoii of adlic 
sums, the omentum is not onl> the most difficult part of the hennas to reduce, 
but it is the usual cause of irredueibilitj (90 per cent) 

Causes of Strangulation — The points of strangulation in the order of their 
frequency me (a) the edge of the internal ring, (b) the edge of the external 
ring, (c) in the ingum tl canal, due to constriction by the fibers of the trans- 
xersalis or internal oblique muscles, (il) m the neck of the sac as a result of 
pathologic changes 

In direct nigiimnl licmn, strangulation is rare, hut when it occurs it is 
usually at the external ring Hemorrhage occurring within the intestine lying 
in the hernial sac is one of the usual causes ol stiaiigulntion Overdistuition 
of the portion of the blndder lying in the heinial sac is sometimes a cause of 
partial strangulation 
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CHAPTER XI 

INTERSTITIAL HERNIA 

Synonyms — External prevesical hernia, interparietal hernia, intrapanetal 
hcinia; intermuscular hernia, propel itoneal henna, subcutaneous inguinal 
henna, prcfaseinl hernia, preaponeurotic interstitial hernia (Bedes) , nieoni 
plcte inguinal hernia (Velpeau), mtraingumnl hernia (Bojcr), henna of 
Goymnd, Ivfistci’s hernia 

Definition — Interstitial hernia is a hemn that lus m one 01 the othei of 
the planes of the abdominal Mall 


Historical 

This type of hernia mbs first observed by Baithohn, m 1061, m a man 
thirty j ears old The mass was large and extended upward into the hypo 
g.istimni toward the spleen Bartholin called it a “bubonocele rara ” Petit, 
m his wort, on surgery, described interstitial hernia m 1790 Dance wrote on 
the subject m 1635, and, as cnrlj as 1801, the hernia was well Known to Birhett 
who urged the general adoption of the term “interstitial hemn,” which had 
been used bj Gov rand m 1830 when he wrote “The viscera issued from the 
abdomen through the supcnoi orifice of the inguinal canal, or by an abnormal 
opening in the fascia supcrficialis , instead of passing through this canal to 
break through the external orifice, it lodges »n the cavitj which it dilates, and 
in the interstice of the abdominal wall ” Velpeau, in 1851, also discussed inter 
stitial hernia 

Inguinosuperficial henna was described with detailed anatomical studies 
bj Ivionlem, m 1875 It was also descnbed bj Leroit, and by Ivustei in 1886 
Around the turn oi the century the subject attineted considerable attention 
from anatomists ami suigeons, and a numbei of papers vveie published on 
inguinosuperficial hernia 

Lower and Ihcktn, in 1931, collected the casts m the litciatuic Levitskiv 
in 1930, discussed its etiologv, and Panushkm, in 1937 noted its occurrence m 
children, San Miguel, in 1937, emphasized the dangers of strangulation, 
Dunphj, in 1939, wrote on diagnosis, mipoifant papers were published bv 
Edington in 1942, Manfredonia, and Tinmig, m 1943, Cattell and A roiioff, 
Godfrey, and Hone and Newson, and Gray and Hoiwitz in 1944, Tishei, m 
1946, Dickinson, in 1946, and Ivoontz, in 1947, reported 2 cases 

Macready believed that m some cases the resistance to the advance of the 
hernia produced a bilocular sac, and he cited a specimen in Guy’s Hospital 
Museum which was taken fiom the body of a woman who had a right obturator 
hernia, with a second pouch behind the obturator mtemus muscle 
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Varieties of Interstitial Hernia 
Interstitial hernias arc divided into four general groups 

1 Propentoneal 

2 Intermuscular 

3 Inguinosupcrficnl 

4 External supravesical 

Statistics — Intel stitial hernias arc not rare as attested In the fact tint 
Lower and Ilicken were able to collect m the literature 119 cases of propento 
neal 348 of interstitial or intermuscular and 223 of superficial inguinal 
(Figs 3840) 

Int oblique 
( Aponeurosis 


FIs 3S Fig 30 Flff 40 

rig aS —I ropcrUoacal h rnla The sac lies between the peritoneum nod the transversal!* 
fascia 

FIs 30 —Interstitial or Intermuscular hernia The sac burrows between the muscles of the 
nblomlnal wall 

Fig- 40— Superficial Inguinal hernia The sac lies between the external oblique aponeurosis 
anl the skin 

1 Propentoneal Hernia — In propentoneal hernia the sac burrows be 
tween the peritoneum and the transv ersahs fascia The hernia is usually com 
posed of two sacs which maj be hourglass shaped or bilocular The inner or 
interparietal portion usualh lies between the pentoneum and transvcrsalis 
fascia and as a rule is directed toward tl c anterior superior spine of the ilium 
sometimes it extends dowaiwaid toward the bladder (vesical variety) and 
rarely toward the obturator foramen (obtiuatoi varietv) Tisher reported 8 
eases m which the hernia followed operations for appendicitis In each instance 
the omentum passed through a defect m the peritoneum at the McBumcy in 
cistou and then under the trans^ersus abdominis and internal oblique muscles 
to the inguinal canal finally reaching the external inguinal ring where it simu 
lated an ordinal j inguinal lieima Jercmm observed a similai case 

llcixcnly observed a rare ease of spontaneous interstitial hernia beneath 
the internal oblique and transversals near AIcBumev s point (rig 41) 

The propentoneal sac mav sometimes become quite large The outer or 
superficial portion which is often empty may be in the inguinal canal or very 
frequently m the femoral canal or between the lavers of the abdominal wall as in 
the intermuscular or ingumosuperficial types 
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The external inguinal ring may ho noimnl or even dilated especially when 
there is a loculus in the scrotum or it may he absent, ot it may he so small as to 
admit only a nerve ns m the case oliscrv ed by T ill iux All of those hernias that 
have bilocular sacs communicate with the abdomen It should always he home 
in mind that this is the tvpc of interstitial hernia that most frequently strangu 
lates cn maw 



Fie 11 —Spontaneous Interstitial I ertiia develop ng without trauma or a pre lous operation 
(Co irtesy Dr H W McNcalj ) 

2 Intermuscular Hernia — Intermuscular hernia is frequently indirect 
and may be due to an anomaly of the testis The hernia passes through or rests 
between the peritoneal muscular or fascial layers of the abdominal wall It docs 
not make an exit at the external inguinal ring In these intei muscular hernias 
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the sac burrows (a) between the transversalh muscle and fascia, (b) between 
the fibers o£ the internal aud external oblique muscles, (c) between the trans- 
versal is fascia and the external oblique muscle or nponeurosis (true interstitial 
hernia). (Figs. 42-44.) 



rig. 42 — Intcrpirletnl ingufnil hernlit between the cxtem/il oblique nml the trons>er«nlls. 


•pi^asW ve»>»li 



Interstitial inguinal hernias in women were described by Berger in 1891, 
and by Auvray in 1900. The hernia may be entirely between the layers of the 
abdominal wall (17 cases collected by Auvray), or it may be bilocular, with 
the outer loculus prolonged into the labium majus There is more of a tendency 
for this hernia to extend toward the anterior superior spine in women than in 
men. Langton collected from the literature 50,000 cases of inguinal hernias in 
males, and found records of only 42 rases of interstitial hernias 
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3 Inguinosuperficial Hernia — In inguinosupcrficial hernia the sac lies 
between the external oblique aponeurosis and the si in After passing through 
the external ring the sic rests in the subcutaneous tissues aboic it more fre 
quentl} extending m the ducetion of the anterior superior spine Broca has 
seen it extend ncarh to the umbilicus and I have seen a loculus of the sac dc 
sccnd into the femoral legion 

Inguinosuperficnl hernia is almost nlwavs associated with nndeseended 
or mnl descended testis however at times the testis is found in its normal post 
tion at the bottom of the scrotum This Iicrnn which is piobably due to a 
patent congenital diverticulum picsents the signs of a soft fluctuating tumor 
in the gioin and the testis can almost always be detected in the mass This 
hernia is much more frequent than is gencralh supposed Rircly a post 
opeiative hernia may buriow under the muscles or fascia as in the case re 
ported by Dunphj 



4 External Supravesical Hernia — Tins vanity of interstitial 1 ermn may 
appear at either of the following points (.a! 1 etween the conjoined tendon 
and the aponuurosis of the external oblique (b) subcutaneoush in front of 
the aponeurosis of the external oblique Reich in 1909 collected 26 cases of 
this variety of hernia from t! e literature This is not an unusual type of hernia 
but because of a confusing nomenclature and the numerous titles that have been 
used in describing supravesical hernia it is too often confused with internal 
supravesical hernia wlueh is very rare External supravesical hernia may ap 
pear in the hypogastnum in the inguinal femoral or obturator legions 

Symptoms and Diagnosis 

The symptoms are those of external I ernia and the diagnosis should he 
made without difficulty Because tl e hernia is accompanied by an external 
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swelling or n reducible mass, it docs not present the diagnostic difficulties in- 
herent to internal snprasesicnl Jiemias which present no external ewdence 
of hemn 

Prognosis 

The prognosis depends much on the call) diagnosis and prompt operation 
especial!) if sti angulation of the intestine is a complication The mortaht) 
rate is higher than with the oiduni) t) pc of henna, depending on its location 
The death rate is lowci than in mtennl supiaiwic.il henna described elsewhere 

Treatment 

The treatment of interstitial lictnm is much the same as abdominal, in 
guiml, femoral, and obtmator hernia "When a double sac is found or a diver 
ticulum burrows between the planes of the abdominal wall or extends be)ond 
the mam sac, it should be dissected out If tins is impractical, the edges of the 
dncrticulum should be peritonized and closed wath internipted sutures If an 
interstitial hernia is suspected, and the possibilit) should alwavs be borne m mind 
when the svmploms are unusual or obscure a combined nbdoimno-ingnmnl in 
cision is to be ndwstd At least the inguinal incision should be extended upward 
bciond the usual limits so ns not to oicilook a hidden sac or dncrticulum 
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CHAPTER XII 

INTERNAL SUPRAVESICAL HERNIA 

Synonyms — Prevcsic il hernia paravesical hernia properitoncal supra 
vesical henna, supnpubie henna hernia into the fovea supravcsicalis and 
fossa supravcsicalis heroin jn\t a vesical is intravesical Jiciina internal inguinal 
hernia, anterior retroperitoneal henna retroperitoneal hypogastric hernia, 
\csicoingumal henna and vesicopubic hernn 

Definition — V protrusion of ibdominal viscera into the supravesical fossa 

Historical 

The first reference to the supravesical fossa is found in Sn Astlcj Cooper s 
monograph On Hernia published m 1804 illustration plate No S shows two 
openings m the supravesical space It remained for Iting to repoit a probable 
supravesical hernia in 1814 while the first autlcnttc case was seen bv Innhart 
in 18aG Pause in 1851 made an c\tensivc studv of internal hernias and rc 
ported a case of Iterate inguinale antcicsulc Wnldevcr in 1874 was the first 
to suggest the term internal supt ivesical to descnle these hernias Uavage in 
1878 found a hernia in the vcsuopubic fossa dining an autopsv 1 romme m 
1908 made the first preopuatm diagnosis tint Ins been reported for internal 
supravesical bernm 

Reich in 1909 after carcfullj searching the literature and chocking the 
many titles that had been used to discribc internal supravesical hernias found 
16 cases Important i apeis were published bj "Walker m 1933 and Pick, in 
1937 

Stalker and Grav, in 1939 reported a strangulated hernia into the space of 
Retains, the on1> one up \o that time in a group oi 'iu cases id anterna’i Yiermas 
seen at the Mayo Clime Wakelcy in 1940 described an unusual case of strangu 
lation into a supravesical peritoneal sac tint admitted 3 fingers to the extent of 
3 inches (75cm), ljmg in front of the bladder Wakelej found 10 similar cases 
in the literature described as “prevesical hernia In 1943 Bcrson reported a 
case and Downing in 1945 added another to the literature 

Statistics — Warn and Orr in 1940 collected 37 eases of internal supra 
vesical hernn in the literature also the records of 11 hernias found at autopsj 
They believe this type of hernia to be rare though more frequent than pub 
lishcd reports indicate Watschugoff found 3 internal supravesical hernias m 
the course of 1 500 hernia operations and he states that probably 0 2 per cent 
of all hernias that come to operation are of this type 

In 40 cases of internal supravesical hernia I collected from the literature 
36 were males and four females, 16 were on the nght side and 16 on the left, 
161 
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only 5 of the patients were between twenty and thnty years of age while 21 
patients w ere t ast fifty 3 cars old 

Internal supravesical 1 emm 1 as been dcsuii ed 1 ndcr more different names 
than any other hernia Hus accounts for tl e few eases tl at have been reported 
under m3 one title Warn aid Orr m 1940 wire alle to fiid different 
term nologics in tl e Iitci tuie c ich diseril mg tl e same vanefj 1 f s ij lavcsnal 
l erma 1 T! eir excellent 1 \ot ograj 1 is the most, complete that 1 as l een written 
on intcri nl su| ravesieal hernia 

Vaneties of Supravesical Hernia 

Supravesical hernia is nsuaU> divided into 3 groups (a) internal (h) 
external (c) interstitial Because of the confusion of terms and the difficulty 
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o £ differential diagnosis, it has been thought advisable to consider internal supra 
vesical hernia ns a separate entitj, and describe the external and interstitial 
\anctics in a sepaiatc chaptei Because of the tcrmmolog), these hernias arc 
also confused uitli hennas of the bladder (Tig 45 ) 

"Warn and Orr state tint internal supravesical hernia maj be prev esical, 
intravesical, paravesical oi lateral vesical, dependent upon lodgment in the space 
of lielzius, in the bladder, or in the more lateral pelvis A supravesical diverticu 
lum cau herniate in various directions and into different locations A majorit) 
protrude cxtcrnall) into the lopogTStrium, and Warn and Orr mention five 
diffeient ducctions that hernn muv take in its course 

Anatomy 

Callander states 4 The internal inguinal fossa, ox supravcsictilar space, 
is bounded laterally by the obliterated umbilical artery and mesiall) b) the 
urachus At this level the abdominal wall offers considerable lcsistance to 
mtiaabdominal pressure because of the presence of the inguinal falx (con 
joined tendon) A hernia very rarelv originates here becauso of these struc 
turcs ” 

Etiology 

The cause of internal supravesical hernia is not known Tinsterer mam 
tamed that it is chicfl) cmbiyological and is due to an abnormal depth of the 
supravesical fossa as a result of fault) regression of fetal structures 

Other contributing factors, common to most hernias, are congenital muscle 
or tissue weakness or malformation, an associated abdominal herma, an increase 
in mtraabdominal pressure from obesity, ascites, etc , as w ell as extreme or sud 
den loss of weight which was prevalent in German) after World War I and 
in Trance and adjacent countries following World War II 

Walker believes that increased piominencc of the lateral and middle 
umbilical folds is unquestionabl) a factoi m the production of peritoneal 
pockets 

Symptoms 

The patient usuall) gives a lustorj of yam of a ciamplike character at 
irregular intcivals before the final attack of irrcducilnlit) or strangulation 
There is often a gradual loss of weight, insomnia, and increasing urinary symp 
toms The latter arc too often attributed to prostate enlargement and obstruc 
tion, especial]) in men of advanced )eais The urinar) symptoms and pam 
over the bladder var) with the pressure on the viscus as well as the amount of 
bladder displaced by the hernia 

Internal supravesical hernia usuall) occur in men between twenty and 
seventy five )ears of age Finally, the patient ma) experience severe pain, 
nausea, vomiting, and abdominal distention as a result of intestinal obstruction 
or strangulation Internal supravesical liemns are much more difficult to diag 
nose than are external supiavcsical hernia In the latter, there is often a 
swelling or mass m the abdominal wall to aid 
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Diagnosis 

Pieoperalnc diagnosis is almost impossible fliottjt it has been made 
I rommo was able to make with a diagnosis be foie operation with a pichmmaiy 
cjstoscopic examination which disclosed a 1 ulging ot the nnterioi wall of the 
bladder Occasionally the patient is too ill for a cjatoscopic examination 
Warn nnd Orr urge n scout film ns an im iluahle aid to diagnosis, also a 
cjstoscopic examination to detuminc blnddci displacement nnd contom If 
these piocedures are not a\ailahle nnd the pnticnt lias tenderness o\er the Had 
der with symptoms of mtestinnl ohstrudion an internal suprncesicnl hernia 
should be suspected (I ig 46 ) 



As is the ease of nn\ patient with an mteinnl henna there is no visible 
external muss and for this reason the symptoms are ofteu obscure and out of 
nil proportion m severity to the patients apparent condition Little time 
should be spent in attempting to make a preoperatne diagnosis which is pos 
sible but highly improbable A prompt exploratory opeiation gnes the patient 
the most favorable chance foi rteoierj 

W nm and Orr state that in 34 reported eases with hnoiwi results there were 
15 deaths a mortality rate of 44 1 per cent 

Treatment 

After relieving the strangulated intestine or othci viscus and dealing with 
it os conditions demand attention should be directed to the hernial sac It is 
seldom advisable to attempt to reino\e the sac because the patient is usually 
in a serious condition from age or delay in coming to operation Besides with 
the pressme of the hernia removed the bladder quiel ly expands and fills the 
space To prevent a recurrence of the hernia freshen or peritonize the edge of 
the hernial ring and close with interrupted sutures of cotton or silk 
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CHAPTER XIII 

SYMPTOMS DIAGNOSIS. AND PROGNOSIS 
OF INGUINAL HERNIA 

Inguinal hernia presents the genciul symptoms common to all hernias, and 
additional ones tint are due to the special conditions m the inguinal region 
The mditcet windy will be considered first, because it constitutes a majority 
of nil hernias, and then the symptoms of direct henna will be taken up 

FUNCTIONAL SYMPTOMS 

Symptoms of Beginning Hernia (First Stage) —The first stage of inguinal 
hernia is usunlty thainitcnztd bj an uneasiness in the epigastnum, without 
actual pain, and often a “dinggmg sensation" referred to one of the costal 
margins and pain in the back coriespondmg to tho ninth and tenth nbs 
I ha\c noticed that in joung infants there is sometimes a history of the 
babj hawng cued a great deal foi a week or two prcuous to the onset of the 
hermn I’ossiblj the cijmg is the cause of the hernia, instead of n symptom 
Bubonocele or Incomplete Hernia (Second Stage) — When the hernia has 
passed through the internal abdominal nug into the inguinal canal, it is known 
as a bubonocele At this stage diagnosis maj be difficult, and m infants the 
only symptoms mij be restlessness and a slight bulging on crying 

Complete Hernia (Third Stage) — "When the herma has passed tho ester 
nal ring it is known ns a complete hemta While it nnj not enlarge unme 
diatcly, the tendency is foi it to descend finally into the scrotum, when it becomes 
a scrotal lieinia (Tigs 47 and 48) In the fi male the hernia descends mto the 
labium inn jus when it is known as a 1 lbiol hernia 

Scrotal hennas, as well as the bubonoceles, cause pain, gastrointestinal 
distmbanccs, nenousness and untabihty Pam o\ei the internal ahdommal 
ring may bo one of the first svmptoms of beginning hernia, it maj be a cut 
tmg, burning or prickling sensation Pain o\cr the abdomen, usinllj in the 
region of the umbilicus, is also common and is often associated with nausea 
that follows tnction on the mcsenteiy if traction is continuous, vomiting will 
result Sometimes the pam is referred to the back especially with the large 
hernias, in which pam of some soit is seldom absent Hyperesthesia over the 
hernia or o\ci the testis on the affected side is occasionally complained of 

I m cutty operated on a man, si\ly eight >ears old for recurrent hernia 
that reached ncarty to Ins knees The sac contained omentum, small intestine, 
and a poition of the bladdei wall The onty symptom the patient complained of 
was painful ficqucnt urination, c\erj ten to fifteen minutes when he was on his 
feet Medical treatment liad afforded no relief After operation, which re 
stored the bladdei to its normal position, the pain disappeared and micturition 
was reduced to four to six hour intervals 
166 
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Fig 47— Complete inguinal hernia. Itlght indirect Inguinal I cm la of txvo jcars duration The 
hernia tin* entered the acrotum The tcatlrle can be seen lying below the hernia 



Fig <3 — The 


patient Note the bulging 


the inguinal canal 
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Prodromal pun along the course of the ilioinguinal and gcmtoernral nenes 
muj he the first symptom of n beginning henna It is mast frequent m the 
tistis oi along the side of the scrotum or labium nn jus When the external 
abdominal ring is being dil ited it is sometimes noticed there It ma\ rarely be 
i if erred to the side of the penis to the hip, or into Scarpa s triangle Carp has 
discussed the diagnoses of small and obscure hernias 

Painful Hernia. — -Abdominal pam is unusual with inguinal hernia It is 
often referred to the luml *ir ngion or the Inch, occasional!} to a point near the 
umbilicus I recently obsened a hcim i of this tjpc m a joung man Several 
surgeons had examined him and faihd to htul auj evidence of hernn Treat 
mclit of a small intcrstitnl luntia lolutcd his svmptoms Cattell and Aronoff 
report m obsctlic case of painful hernia that was promptlj rclieacd by opera 
tion Tlic possihilin of a punful 1 ernin being due to complicating appendicitis 
should alums be borne in mind 

Gastrointestinal Symptoms — AN lien mtraabdomiml s} mptoms referable to 
the gastrointestinal tract oceompam n hernn the patient must be subjected to 
a painstaking examination so as to exclude n possible complicating mtraab 
donunal ulcer milignancj or other disease This is especially important in 
those past middle age Mxors and /ollmgir stated that gastrointestinal sjmp 
toms occur in approximate!* one fifth of the patients mth inguinal hernia and 
the muse of the svmptoms must lc established hefoic the o] eration is advised 
Objective Signs — Beginning indiicct inguinal 1 cmias that bulge on]} at 
the intern tl ring on nine cwh seen than felt AN ith the patient reclining 
m a good light a slight bulging mm lie scon on the n fleeted side w hen he coughs 
oi strains and a definite impulse lx obtained on palpation 

Hennas that base entered the inguinal canal or passed be}ond it are 
diagnosed easilj as a nile by the presence of a tumor that gives an impulse 
on coughing when the patient is standing up This impulse is the most impor 
tant sign of hernia and the examiner can detect it rcadil} by placing his hand 
oi cr the inguinal region or In passing his finger up the inguinal canal when the 
external ring is dilated 

To exploit the canal place the index finger on the testis and push up 
ward through the external ring at the same time invaginating the scrotum 
The spermatic cord will be felt at the point where it passes over the os pubis 
follow it back until the finger to the internal ring w here an impulse on cough 
ing will be felt in indirect inguinal henna In direet inguinal hernia instead 
of passing obhiuel} outward to the internal ring tl e finger will enter the ab 
dominal cant} directlv behind the external ring and the cord will be to the 
outer side -V. small hernia can lie diagnosed by a bulge on coughing or lifting 
a weight while standuig with the legs apart The fact that the external ring ad 
mits the tip of the examining fingei is not positive e\ idenee of the existence of 
a potential hernia 

In large indirect hernias the inguinal canal loses its obliquitj owing to the 
dilatation of the internal ring which may reach the outer border of the rectus 
muscle In tins case the internal ring is directlv behind the external ling A 
complete obliteration of the inguinal canal is rare and it is usuall} possible 
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to find enough of the inguinal canal ramming to preserve the oblique direction 
of the neck of the sac Chenier stated that the internal arch formation of the 
transversals and internal oblique muscles should be the pnmarj consideration 
m all examinations because it is the active preventive of visens exit 

In direct henna the epigastric artery is at the outer side of the aperture, 
but on account of its small size and the nature of its coverings, it cannot be 
felt Those who pretend to feel it suircnder themselves to a flattering delusion 
(Maerendj ) 

Percussion —If the henna contains intestine near the surface, a resonant 
note can be elicited on percussion unless the intestine is collapsed, contains 
fluid, or is covered bj a laver of omentum Fabrc was able to diagnose an m 
giunal hernia of the stomaeh during life, because the mass became dull on per- 
cussion lmmcdiatclj after the patient ate or drank. 

He flex Objective Signs of Beginning Hernia —According to Cosens, who ex 
amined 20,000 soldiers, the icctus muscle on the affected side is often more tense 
than the one on the sound side With the patient in the erect position and 
head up, pressure over the external rings will cause him to complain of pain on 
the weak side There is often pun referred to a point above the umbilicus 
Reducible Hernia — If the hernia contains small intestine, the last portion 
often reduces suddcnlv and with a gurgling sound if it contains fluid Occa 
sionallj the coils of intestine c in be seen through the sac wall if it is thin A 
sac that contains omentum is often irregular in shape, and the fattj lobules can 
sometimes be felt Appendices epiploicac maj be mistaken for omentum 
Omentum reduces more slowlj than intestine and without gurgling 

In irreducible hernias it is usuallv impossible to distinguish the contents 
unless the sac is very thin 

The Diagnosis of Direct and Indirect Hernia — It mav sometimes be im 
possible to differentiate a small incomplete indirect lieima with obliteration of 
the conjoined tendon from a dncct hernia, except at time of operation Much 
helpful information niav be gamed if the patient stands in a good light and 
coughs or, better, strains, with the legs outsptead Next, have the patient re 
peat the straining with the fingers of the examiner ’s hand palpating the m 
gumal canal and lit ssel Inch’s tuanglc Fmallj, examine the hernia with the 
forefinger in the external ring, noting the size and muscle and fascia develop 
ment, especially of the floor of the inguinal canal 

A direct hernia can nsuallv be diagnosed when the examining finger can 
be passed over the pubic bone and behind it into the abdomen with the cord 
lateral and not connected with the sac This indicates that the transversalis 
fascia and conjoined tendon arc absent or verj deficient 

Propentoneal Hernia — The symptoms of propentoneal henna are often 
indefinite, and diagnosis is seldom made before operation There is usuallj no 
swelling in the inguinal region to indicate hernia When strangulation oc 
curs, it is usually mistaken for intestinal obstruction The hernial sac accom 
panymg the cord maj be emptj or it maj contain contents that are easilj re 
ducible, while the loculus of the sa« which is propentoneal, will be found to 
contain the strangulated intestine 
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A fullness over the iliac legion, complicated by an undefended testis 
should hid the examine! to suspect a proper! ton eal hernia Propcntoncal 
hetuia is sometimes mistnhm for an oulinarj inguinal henna reduced cn masse 
Interstitial Henna. — Interstitial hernia is easier to diagnose than the pro 
pcutoncil \auctj, because it is moie superficial, Ijing between the aponeurosis 
of the external oblique uid the intertill oblique muscles It is nstnllj associated 
with undcsecndcd testis which nnj make diagnosis confusing 

String uluted mteistitml henna mij be mistal on foi ippendieitis as m 
the case reported by Rowlands in which tin symptoms had persisted for three 
days and at operation a I inking of the cecum in an interstitial heron was 
discovered 



FIs IP — Massive irreducible left Ingi Inal hernia (hernia masna) In a man (Courtesy of 
Dr A M Coll ns 1 

Hernia — hema. tuis. w. thft apon&a 
rosis of the external oblique and is almost always associated with the unde 
scended testis The sac passes out through the external nng and piessure at 
this point will preveut the descent of the htmia just as it will in indirect re 
ducible inguinal hernia 

Massive Hernias — t ery laige hernias oie usually lmduciblc and may 
rarely contain nearly all the movable abdominal viscera which may cause sc 
vere gastrointestinal symptoms such as colic musea vomiting constipation 
and occasion'd]} vesical disturbances 

These hennas may leach below the knees and may totally incapacitate 
the patient who often complains of a seiere diagging pain and a sensation of 
weight (Figs 49 and 50 ) 
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Scrotal Hernia. — After tlic hernia passes the external ring, it meets with 
little resistance in the upper part of the scrotum and rapidly passes downward 
to the bottom of the scrotum It is usually pear shaped, with the neck abo\c 
at the external ring (Fig. 51.) 

Inguinal Hernia in Women. — In examining women for small inguinal 
hernia, it is sometimes difficult to locate the external ring. I have found the 
following proccduie helpful place the fmpci near the external ring and direct 
the patient to cough; the sac can be felt as it bulges at the external ring, and 
the palpating finger casilj follows the sac back into the inguinal canal 



Fig 50 jfussii o Irreducible left Inguinal Iiemla in a woman (Courtesy of Dr E A Ballocti ) 

Complications.— -A contusion of a hernia may result in injury to the intes- 
tine, in the formation of a hematoma, either in the sac or in the subcutaneous 
tissues; and in a tear of the sac and overlying structures, followed by extru- 
sion of the hernial contents Other complications are: foreign bodies in the 
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s ic epiploitis new growths citlcr in the sic 01 m adjiccnt structures such 
as disease of an ectopic testis intrnsaceulai constrictions and old \oluminous 
licnuas that cannot he controlled by any hind of retentive appliance 

A number of eases of 1 editable inguinal liernia have 1 ecu reported in which 
accidental blows on the tumor were followed 1 y nipt urc of the intestine 

Compression of Cord by a Hernia — ^anmtelh lias called attention to the 
danger of presume on the spermatic cord by a hernia especially in infants and 
young children The sunptoms are first pain and swelling of the testis and 
later atrophy unless tho compression exerted by the hernia is relieved 



Fiff 53 — Enora ous raluc ble left scrotal hernia (Courtenj Dr Dradlej L. Coley) 

Massive and Irreducible Hennas — In massive hernias which are usually 
irreducible the sac may contain mole or less of the following viscera large 
and small intestine omentum Iladdei stomach liver spleen pancreas and 
in the female the pelvic organs In obese subjects these large hernias cause 
a slipping of the abdominal wall In men the ] enis disappears withm the 
tumor the urine causes frequent cxconations and occasionally ulcerations com 
plicatcs conditions (Figs o2 and 53) Amor has given considerable study to the 
surgical ticatmcnt of very large hernias 
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When enormous hernias ire associated with hydroceles the) aie called 
Gibbon’s hydrocele 

Strangulated Hernia —Strangulation is the most common complication of 
indirect inguinal lerma It is rare in direct henna but when it occurs it is 
usualh at the external ring The possibility of additional constrictions as 
well as a propcriloncal heinii oi one that has been reduced c?i viassc should 
olwajs he homo in mind while opeiating foi strangulation 

The diagnosis of strangulated inguinal hcmin is sometimes difficult espe 
ciall) in children in whom vomiting and gastrointestinal disturbances from 
other causes are common The diagnosis is based on the finding of an irredti 
cible inguinal hernia or the histor) of one that lias been reduced cn masse 
and the symptoms of intestinal distraction As a rule, all symptoms are less 
severe in the old than in the voting in old hernias than in new ones and in 
omentoeclos than in enterocolcs (The differential diagnosis is similar to that 
of irreducible nonstrangulnicd hernia iml is considered in the section on dif 
fcrcntial diagnosis ) 

Strangulation of a piev lotislj mlucillc henna is often accompanied b) a 
severe eoliel v pain which men ises in violence as the strangulation prepresses 
Old irreducible hernias canse n ccitain amount of jiain and discomfort all 
the tunc and the pain of a beginning str mgulation is less definite than in the 
reducible varictj 

As the condition continues obstruction lx comes absolute and is almost al 
ways followed bj vomiting — first of the stomach contents then fecal matter 
fiom reverse peristalsis of intestines The pulse becomes rapid and thread) 
collapse and shock are marked and the tempenture at first elevated usual lv 
becomes subnormal When death takes place it is almost nlwavs due to shock 
cardiac failure peritonitis inanition or uremic coma 

Strangulated Hernia in the Female — Strangulated hernia in the female 
is i ire due probablv to the fact that inguinal hernia is not common in women 
and when it dots occur it seldom becomes large 

Complications of Strangulated Hernia — The complications of stiangulated 
hernia are giffigieinrcra -fflttaAxfit- •j»ctSotAwh -svtti wr* ?A m vft W'fc wa 
fistula and peritonitis 

The Hernial Rings — The examination of the hernial rings should be rou 
tine In so doing many of the pitfalls of a mistaken diagnosis wall l e avoided 
A small hernia lmdneille 01 strangulated at the lntenial inguinal imp is 
sometimes mistaken for appendicitis Oor Ion Tavlor has discussed tl e subject 
most thorough]) 


DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of inguinal henna can he most convenient!) 
considered under the following headings 

1 The differential diagnosis of direct and indirect inguinal hernia 

2 The differential diagnosis of inguinal henna from other diseases 
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The differential diagnosis of complete inguinal hernia 
I Reducible 
II Irreducible 

The differential diagnosis of incomplete inguinal hernia 
I Reducible 
IT Irreducible 


The Diagnosis of Direct and Indirect Hernia — 


IJIPFl T AND INDIPfCT INOCINAI IlEPMA 


OIKECT II1TV1V 

Parc 

Globular in shape 

Spermatic cord in front and external 
Situated high and at outer border of rectus 
Docs not descend into scrotum 

Often history of sudden on«et after tmuma 
Is uncommon before the ago of 30 years 


1VDIELCT IIEPNI \ 

Common 
Pear shaped 

Cord usually behind and internal 
Usually in the scrotum with the neck ol 
the sac further to the side than m the 
direct variety 

Often appears without an} apparent cause 
May appear at any age 


It maj sometimes be impossible to differentiate a small incomplete indi 
reel henna with obliteration of the conjoint <1 tendon fiom n direct hernia, and 
diagnosis must be made at operation 


Summary of Differential Diagnosis of Direct and Indirect Hernia — 

(1) Point of bulging Indirect henna appears o\cr the inguinal canal 
Direct hernia is near the pubic spine 

(2) Size of hernia Dnect hcrnti presents o\al, domed, or saucer shape 
with brotd base Indirect henna has fingcrlikt sac through inguinal canal 
and nngs, often in scrotum, large mass with narrow neck 

(3) Deducibility Indirect are frequently irreducible Direct almost 
necei strangulate Direct hernias reduce quickh on reclining Indirect recede 
slowly, often with difficulty 

(4) Irreducible Direct hernias very larely are irreducible or strangulate 
Indirect hernias if large are at times irreducible 

(5) Bdatcral hernias are usually direct Unilateral ty pc are nearly always 
indirect 

(6) In itomen and child* en direct hennas are very rare, and they are 
infrequent m men luidei twenty years of age 

Diagnosis of Inguinal Hernia From Other Diseases — 

1 Differential Diagnosis of Complete Reducible Inguinal Hernia. — In the 
male the conditions that most fiequently cause enlargement in the scrotum 
which diminishes on pressure or may disappear, are scrotal hernia, vanoeele 
and congenital hydrocele 

In the female the diagnosis of inguinal henna is much easier than m the 
male The only reducible swelling likely to be encountered in the female is 
\ancosity of the labial \eins, which usually appears during pregnancy The 
differential diagnosis between complete inguinal henna and femoral hernia is 
usually simple in either sex 
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C 0 VO F VITAL ItYDPOf £LE 


Occurs at all »grs 
Pyriform in shape 
fVel* soft nnl rfistie 

Ixpansile impulse on coughing 

Not translucent in adult, 
rarclv so in infancy 
No fluctuation 

Usually resonant on percussion 
if intestine is in tlio sic 
dull with omentum alone 
Gurgling on ou«cultation of in 
testine is present 
On reduction, there is n feeling i 
of n solid nodular mass slip 
ping away from the fingers, | 
and a gurgle if intestine is I 
present 

May disappear entire!} u lien 
jnlient lies down 
Ilcrnia will not reappear on 
assuming an upright position 
ns Jong os the examiner 
make# pressure with Ins fin 
gem user the external ring 


| lk tween | r > and 40 years 
Irrregular and nodular , 

[•toft like “mass of nnglel 
orms " 

definite impulse 
Non translucent 


[Negatne 

Does not re luce 


Vlvrnys disappears in reciim 
bent posture 

L,n — spite of 


Will reappear 
pressure 


In Infant-} 

Pyriform 
uard and clastic 

Usually absent, if present only 
»hgl t 

Translucent 


Negatne 

Fluid can bo forced slowly 
back into abdomen without 

<■ msing symptoms 


Dot's not dmj pear 
Re ij pears slowly 


COM PLFTI ISCUVA1 HERNIA 

the hernia makes jt s exit through the external | 

mg internal to the spine of the os pubis 

A protrusion of the heroin cantos n distention I 

of the inguinal canal 

Reduction by taxis is upward outward and! 
backward 


FEMORA! HERNIA 

lie hernia 19 entirely external to t lie spine 
of the os pubis 
Tie inguinal canal is empty 

Direction of reduction is uproar 1 and back 

roard 


2 DiffeietiUal Zlitujnons of Complete Irreducible Inguinal Hernia — lit the 
male, an irreducible scrotal tunioi may he a scrotal hernia, a hydrocele o£ the 
cord or of the tunic i \ngmalis an inflammation or newgrowth of the testis 
an ectopia of the testis, or a hematocele 

The welling of the hydrocele is usually sharply circuniscnbed from the 
abdomen, while in hernia it apjiears to he directi' continuous with the abdominal 
wall (TVs 54 mid 55; The diJIemjtja] diagnosis of hernia and hydrocele 
was fully described by Atoms m 169S, including the tnnsillummation test with 
a candle 

In infants, a hernia is sometimes translucent owing to the thinness of the 
intestinal "all This should he remembered in differentiating hydrocele and 
hernia in youngsters 

Acute Encysted Hydrocele of the Spermatic Cord— Acute encysted by 
droeele of the spenmtic cord is sometimes mistaken for strangulated hernia, 
on account of the symptoms of nausea, vomiting and pun associated with a 
recently formed hard, tense tumor In acute encysted In droeele, there is 
usually a history of tiauma, followed by pam and the appearance of a tumor 
winch is translucent The cord can often lie palpated between the swelling and 
the external ring 
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Hydrocele of a Hernial Sac — A hydrocele of n hernial sac must some 
times be differentiated from a hjdiocele of the tunica \ agmahs In the 
former there is a history of a pmious reducible swelling and a fullness m the 
inguinal canal, the neck of the sae can be traced to the internal abdominal 
ring, and a portion of the tumor is often translucent A hernia and a hydrocele 
of the processus \aginnlis may exist in the same scrotum on the same side 



Flu f.l — Hjdroccio of tl e tunica \nglnaiia testis In 


aged flft} jeara 



Fig Oj —Large ten«e hi drocele exten ling up Into the inguinal canal as far as the In! 
ring Unless a hernlorrl aphy 19 done or U e hernia. Injected at the time of the hydrocele o 
tlon paticnU with this type of hylrocele nearly atwaja levelop a hernia 


Congemtal Hydrocele in Children — -In children with congenital hydro 
eele, the fluid will disappear from the sciotnin if the child is held up by the 
feet with his head downward 




17S 


IIFRMA 


The Differential Diagnosis of Complete Iiirfdvciblp Isccis'al Hernia 


htorocfle 

l\FI ANIMATION, NEW 

CROWTII OP ECTOPIA OF 
TESTIS 

HEMATOCELE 

A] wav* irreducible 
and of gradual 
formation 

Ueuatlv globular 

Tcn«e and elastic 

Always irreducible am 
of slow formation 

Rounded or oval 

Firm, often irregular 

History of on«et after 
injury 

0 tabular, often ecchy 
nio«is is seen soon 
after injury 

Tense and elastic 

No expftiHite impulse 

Vo impulse 

Vo impulse 

Family translucent 
Taa be obtained 

Doll 

Vo translncency 

None unless fluid is also 
present 

Dull 

No trmslucency 

Can be obtained In 
nio«t cases 

Dull 

Negatire 

Negative 

Negative 

Plainly palpable 
above swelling 

Plainly felt, vas may be 
enlarged nn 1 sensitive 

Easily felt above tu 
mor 

Not felt if sac i» 
tense, can lie seen 
by transdluminn 
turn 

Fpididvmis or 1 odr of 
tc«tis enn lie palpated 

Fnanat be felt, as a 
rule lies below and 
behind 


llislorv of previously 
reducible swelling ofl 
slow growth 1 

Vppp’ironce pjnfotm 


Feels soft and semi 
elastic 

Expan file impulse or 
coughing 

Not translucent 

No fluctuation 

Resonant on percussion I 
if intestine is in sac 

6urghng on atisculta 
tion If inte»two is 
present 

®ipirmntic cord js bo 
hind and hidden by 
hernia 

Testis usually easily 
felt behind and be 
low hernia 


IK! EOlCiDLE 1IERM \ 

CV8T 

ABNCISS 

FIliroLS TIMOR 

HYDROCELE OF 

C INAL OP NECK 

11 j FR 1 .TKSi'ii'tf VSy&S ( 

Not uncommon 

mnrmm 

bare 


Feels -oft and semi elastic 

fcn«e 

Tcn«e 

‘■-oft or bard, 
non-ela«tie 

Tense 

Expansile impulse on rough 

None 

None 

None 

None, as a rule 

Not trnn«tucent 

U-ually trans 

Not trans 
lucent 

Not translu 

Often translucent 

No flactuation 


Present 

None 

Pre«eot 

Resonant on percussion if 
intestine is la sac 

Dull 

Dull 

Dull 


Inguinal canal dt ‘tended by 
neck of sac 

Empty 

Empl ’ 

Empty 

E„,p. r 


Keller reported a case that illustrates the danger m mistaking a hernia foi 
a hydrocele A man, aged fifty eight years, was tapped twice with a trocar and 
cannula and only a little blood obtained ixjvcrt p tin developed soon after, 
and at operation ten hours later a strangulated hernia was found with eon 
sidcrable hemorrhage in the sac Death from pentonitLs followed on the 
fourth diy I recall a patient who refused to permit a physician to tap Ins 
lierma 

Ascites — A sudden accumulation of ascitic fluid with an old m editable 
hernia may be mistaken foi a strangulated lierma If there is dullness over the 
abdomen, which changes with the patient’s position, paracentesis abdominis 
will clear up the diagnosis The hernia symptoms often overshadow those of 
the ascites 

Irreducible Hernia in the Female —An irreducible inguinal henna m the 
female must be differentiated from irreducible tumors of the labium tnajus, 
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siicli as a cy si, which may be glandular, a lndrocele of the canal of Nueh, 
abscess, and a fibrous tumor Hydrocele of the canal of Is uck is more common 
m children than is generally supposed 

Sturmdorf obserced the case of a ttonnn aged thirty four years, who had 
occasional attacks of pain and fullness just internal to the inner side of the 
right anterior superior spmc of the ilium In the last attack the symptoms 
simulated peritoneal suppuration with pentonitis At operation, a strangu 
lated propentoneal right inguinal hernia was found 

Diagnosis of Incomplete Inguinal Hernia — 

1 Differential Diagnosis of Incomplete Reducible Inguinal Hernia — In the 
mile, the diagnosis of an incomplete reducible hernia is usually a simple matter 
About the only condition tint is liable to cause confusion is a funicular hydro 
celc, in which the processus \agmnlis Ins been obliterated near the extern il 
ring but is open abose, still communicating with the peritoneum This is an 
uncommon variety of hydrocele and although it is reducible it is not nccom 
panted by any other symptoms of hernia In the female a funicular lndroeelc 
mav occur in the canal of Isuck 

Incomplete reducible inguinal hernia or bubonocele must not be mistaken 
for a reducible femoral hernia In males the diagnosis presents no difficulties 
hut m females the examiner must be on Ins guard especially if the patient 
is obese Small bubonoceles can sometimes be diagnosed In having the patient 
strain in a standing position and then lie down A difference in the prominence 
of the inguinal canal will he noticed if a bubonocele is present 


_ Hernia in front of and corera 

1 e felt l>elow tlie 1 ern a ° I the inguinal ligament 

Inguinal canal distended by tl e 1 ernia Im Inguinal canal is empty and no impul«e ob 


puNo on coughing 


tamed by coughing 


Direction of reduction is outward upward an! I> rertion of rcduct on 
hackwnrd I warl an] upward 


2 Differential Diagnosis of Incomplete Irreducible Inguinal Hernia —- An 
incomplete inguinal henna that is irreducible must be differentiated in the 
male from the following conditions a partially descended testis a hydiocele of 
the processus vaginalis of a partialh descended testis an encysted hydrocele 
of the cord in the inguuial canal a dermoid cyst of the inguinal canal, a 
hematoma oi lipoma of the eotd and malignant giowth of the cord 

A partiallv descended testis is recognized b\ the shape and consistency 
of the tumor, and by the alisence of a testis in the corresponding side of the 
scrotum (Fig 56) If the ectopia is complicated by a hydrocele, diagnosis 
will be difficult A normally descended testis may be tempoianly drawn up 
into the inguinal canal bv the action of the cremaster muscle, this happens 
most often m children and a second examination is frequently required to 
make the diagnosis 

Encysted hydrocele of the cord is a tense fluctuating tumor, which is 
attached to the cord and moves with it The hydrocele is translucent and the 
cord can be palpated between the external inguinal ring and the tumor 
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Hematoma of the ion! Hsimllv Ins n hisloij of trauma with ccchjmosis 
of the si in immulntdj ft How nip the mjurj 

A lipoma of the cord prisenls no symptoms except the soft fittj nms 
that Ins usual Ij existed foi a considerable length of time without tomlcnc} 
to increase m size 

ATali^n tnt diseases c f the ( ord nn nuc Tlio^ present a cl aroctcristic 
bird swelling thit mi\ Imu followed mi mjurj and steadily increases in 
size I hast seen metastasis extend along tic coni into the abdomen \en 
tarlv in the disease 



FlK o«i — Double n lescei led testes In o. 
tnitlele is ) st bel w tt e externa rtne (| ub e 
rn 1 near the Internal ring (1 g" "’I rtety) 


boj ttgel thel e jesrs On tie right side the 
nr let> ) on the left s le It Is In the ineuinsl 


In tie femah an incomplete uicduciblc inguinal heima must ho dif 
fuentnted from the folkwuig ctnditions Indrocele of tie <. mal of Nuek 
lipoma and otl ei tumors of tl e lound ligament ni 1 dermoid cjst in tl c inguinal 
canal 

Iljdroeele of the canal of Isuek is a tense fluctuating tumor which cannot 
be forecd out of the in 0 mn il can 1 If it is largi it maj be translucent 

In Both Sexes — Incomplete meducible inguinal hernia is to I e differen 
tiated fiom the following conditions that affect both stxes inguinal adenitis 
abscess in the inguinal legion psoas abscess exostosis of the os pubis aneu 
rjsm lymj liogranulomatosis an 1 in tropical regions climatic bubo 

Inguinal adenitis presents an indefinite swelling which is tender painful 
and often freely movable under the skin Examination will show that the 
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inguinal canal is cmptv and Ins no connection with the enlarged lymphatic 
gland Other adjacent glands are often cnlaiged from the same source of 
infection It should lie lememliered that in lare instances an abscess develops 
over the hernial sac If this complication is suspected, great cart should be 
taken not to wound the sac 

A psoas abscess maj come to the suifaic above the inguinal ligament It 
will present a reducible swelling that is dull on pertip-sion, and gives a slight 
impulse on coughing Examination of the spine will disclose the source of 
the abscess 

Inguinal ancurjsifi is vcij iare, but nlwajs to be thought of when c\ 
anumng an obscure hernia 

Lvmphogiannlomatosis is due to an amelia, and disappears when cmetin 
is given Climatic bulio is due to nil amt ha or (liana, and responds to appro 
priatc treatment 

PROGNOSIS 

The prognosis of inguinal luum depends on the igt of the patient, the 
size of the hernia and the condition of the sac contents 

Infants and Children — In infants and children undci three jears old, 
small hennas can often he cured in a few months bj a truss After the age of 
four jears, cure In a truss is comparativch raic, and opciatnc treatment us to 
be adwsed Operation is also indicated m large or uncontrollable hernias in 
both infants and children 

The annojaneo of the truss often makes these little patients net sous and 
irritable, backward in school work, and unable to participate m games with 
other children While the clangor of strangulation m v oung children is slight, 
it increases as the child grows older 

Uses and Limitations of the Truss m Adults— Small hernias can some 
times he* controlled with a tiuss I’m those piticnts who icfuse operation, 
palliative treatment u> nccessarv to Keep the hernia from leconung large and 
uncontrollable 

Everj patient who wears a truss and believes it is properly fitted, knows 
that it is onlj a makeshift, that it will not cure his hernia, and that thete is 
danger of strangulation at anv time should the tiuss slip while he is engaged 
in active exercise lie also knows that if his hernia increases m size, as manv 
do, he will have to seek further treatment, and it is at this stage that manj 
patients become casj prey for the charlatan m quack 

The irritation, annovance and phjsical discomfort caused by the truss 
are \erj pronounced, especjallj dnung the summer months and at times are 
sufficiently serious to impan the health Patients often remark that they were 
unable to do a full daj 's work until the hernia was cured bj the injection 
treatment or operation A number of patients supposed to have been cured 
by a truss in infancj, have a return of their trouble in adolescence or earlv 
manhood If the pressure of the truss Ins been firm, peritoneal adhesions form 
and a gradual decrease in the size of the abdominal opening usually results 
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Radical Operation — Patients w ith simple reducible hernia often seek op 
tuition in order to lit relieved of the discomfort and amioj ance of the truss The 
Z'rcnch term those cases “operations de complaisance " 

Operation is to be recomnunded foi cvcrj adult with hernia unless there 
arc definite contraindications such ns advanced age, shock, hemorrhage, cardio 
vascular, nephritic or pulmonic lesions Even these conditions that pre 
elude general anesthesia me no baincr to operation if local anesthesia is used 
I have cmplojcd it successfully in lioristiangulnted henna in patients from 
fiv c to eight j fiv e 3 ears old 

The ladical operation carries onlj a slight risk, while complications average 
about 10 per cent, most of them me of a minor nature since postoperative treat 
ment is being steadilj mtpiovtd Ramos and Button rcpoited 4 deaths in 86S 
patients, a mortahtj of 046 per cent in simple nonstrnngulated hernia with 
spinal anesthesia 

To those patients in the advanced jenrs of life, surgical procedures cam 
a multitude of dangers, the puncipnl ones !>cinp the general anesthetic and 
rcspiratprj complications 1'or this reison, elder)} patients should lie out of 
bed the da> folfowmg operation 

Anesthesia — Lotal anesthesia is the anesthetic of choice for nonstrangu 
lated hcinn in both childrtii and adults. The operation can be done more 
thoioughlv than with genual anesthesia, because there is no need for haste, 
with the patient aw ike and comfortable And to digress for a moment — the 
patient is comfortable nnd free from pain at all times during the operation 
if the opeiator is skilled in using loc il and spinal anesthesia 

With local anesthesia there is no postoperative vomiting and straining 
to loosen the sutures Complications, such as pnuimonia nephritis, shock, 
cardiac failure and acute dilation of the stomaih arc eliminated, with the 
result that there is practically no moitality Man} patients will consent to 
operation under local or spinal anesthesia whose hernias would be forever neg 
lected if the operation involved a general anesthetic, especially tho& who, at 
some turn, have had a storm} and protracted convalescence after general anes 
thesis 

However, the lotnl method is usual Ij cont vindicated m the patient who 
does not want it, who prefers foi any reason to be asleep during the operation 
It is often, a mistake to urge loeal anesthesia on the skeptical and, as a rule, 

I administer a general anesthetic to this type of patient provided, of couise 
that he is in even waj a suitable nsk for it 

Strangulation — Strangulation is the greatest danger that confronts the 
hernia patient It usually occurs when least expected, and the mortality foi 
lowing the emergency operation is high To mv mind this is the most lmpor 
tant reason for mging operation for all nonstiangulated inguinal hernias In 
1,429 operations for strangulated henna collected bv Sultan the mortality was 
20 7 per cent 

The percentage of strangulation is highest m those patients whose hernias 
have been retamed by a truss for a number of jears, and have then snddenlv 
come down Host often the hernia accidental!} slips by the truss during 
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straining or exertion, but ever} once in a while a patient will turn up, who, 
imagining himself cured, discarded his truss and the hernia unexpected!} 
recurred and strangulated The point of constriction is usually the internal 
nng, rarely the external ring, both have become narrowed while the hernia 
was being retained by the truss In patients who have never worn a truss, 
the rings are vndelj dilated and strangulation is not frequent 

Local Anesthesia in Strangulated Hernia — The importance of local anes 
thesia m strangulation cannot be ov eremphasiml Its use w ill do more than 
an} thing else to reduce the mortalitj in these eases in w Inch shock and lowered 
vitalit} too often exact their toll The local method provides ample time to 
determine the viabilitv of the intestine and if resection is nccessarj it can be 
done without additional risk to the patient 
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CHAPTER XIV 

LOCAL AND SPINAL ANESTHESIA 

Spinal Anesthesia — Spinal anesthesia general!} used for hernia opera 
tious in the good-risk patient The anesthetic m experienced hinds is quickly 
induced, is, safe for the patient, and gives a maximum amount of relaxation 
General narcosis leaves much to he desired on account of the danger of post- 
operative complications 

Local Anesthesia — In selecting the anesthetic for a hernia opeiation, the 
life of the p itient is always tlic first consideiation, a fnot that is sometimes 
lost sight of by those who condemn the local method, In cause it takes too much 
time While anesthesia Itj the infiltration method usually requires more time 
than general anesthesia, this is not true of the regional method With regtonal 
anesthesia the field of operation can be completely blocked m less time than it 
takes to secure surgical analgesia with general anesthesia Reclus remaiked 
that the operation for hernia is the tiiumph of local anesthesia 

It is indicated for nonstrnngulatod and stiangulnted inguinal and femoral 
hernias, and foi a majority of the umbilical and ventral varieties 

Local anesthesia adds greatly to the comfoit and safety of the young and 
robust, and when the patient is handicapped by old age, shock, hemorrhage, 
pulmonic ncphutic or cardiac lesions, the local method is especially indicated, 
if he is to he given the greatest chanco for recovery Local anesthesia removes* 
the danger from ether pneumonia and renal insufficiency I recall the case of 
a young man, twenty five years old, who developed anuria following an ether 
anesthesia for a small inguinal bubonocele The operation lasted only one half 
hour The first twenty four hours he passed three ounces of bloody urine, one 
ounce the second day , and he died on the third day 

Adianlaqes of Local Ancsthena — Every step xu the operation that is 
cained out under general naieosis can be done with local anesthesia In 
stiangulation with the accompanying lowered vitality, local anesthesia is a 
safeguard .against shock, and it also provides ample time to determine the 
viability of the intestine, and if lescction is necessary, it can be done without 
additional risk to the patient (rig 57 ) 

Extieme old agi otgamc diseasi of the cauliovaseular system lungs oi 
kidneys were formtrh believed to be conti amdicat ions to the radical opera 
tion for nonstrttngulated henna With a good technique, theie is practically 
no contraindication to the cure of every hernia, regardless of the age of the 
patient Glenn has leeuitly repotted 1,090 hernia operations with local anes 
thesva, at the New York Hospital Ilouall has pei formed 3,400 henna opeiations 
under the local method 

Con travuhcations —To my mind there is only one contraindication to the 
use of local anesthesia in nonstrangnlatcd hernia, and that is the case of the 


181 



Locti am> si iv u cnusthish 


1S5 


patient who dots not want it, who fot nnj reason prifers Jo lie asleep during 
the operation It is often a mistake to mge local anesthesia on the skeptical, 
and, as n rule, I administer n general anesthetic to this t\pc of patient, pro 
sided, of course, that he is in cseiv waj a suitable risk for it 

Local anesthesia is usunlh contraindicated in cluldicn and neurotic sub- 
jects when the hernia is not strangulated However, there arc exceptions to 
this rule I recall the ease of a boj, /he jours old, with a right inguinal henna, 
whose parents insisted on local anesthesia because another member of the fainilj 
had recently succumbed to on <tlu.i nnesthcstic for a simple hernia operation 
The little patient did not complain of pain at nnj tune, although it was hard 
to keep him still, as lie insisted on getting down on the floor and placing with 
his tojs Lee has reported a successful operation for strangulated hernia under 
local anesthesia in an infant, twenty din k old 
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Methods of Inducing Local Anesthesia — Local anesthesia is the anesthetic 
of choice for man} hernia operations There are three puncipal methods of 
inducing it infiltration, regional or block, and parac crtcbral anesthesia 

1 Infiltiation Anesthesia — Infiltration anesthesia is the most populai 
method of local anesthesia It is simple, easilj accomplished, and its onlj draw 
back is that it takes more time than the regional method 

2 Regional Anesthesia —Regional or block anesthesia for the inguinal 
hernia operation is earned out as follows A point is selected two-finger- 
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Fig 58 — Regional anesthesia The lateral arrows In llcatc the subaponeurotic Injections 
to the Inner and outer side of the Internal ring The central arrow is the Injection to block the 
cord structures 
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breadths or 1 inch (2 5 cm ) internal and just below the anterior superior 
spine of the iltum and a wheal is made in tho shin as described under mill 
t rat ion anesthesia V fine needle 4 inches (10 cm ) long is now attached to 
the syringe and introduced through the anesthetized area and a number of 
injections made at diAerent points on a line between the umbilicus and the 
anterior superior spine The injecting needle passes through the aponeurosis 
the external oblique the internal oblique and the transversals muscles The 
first two or three injections are made toward the umbilicus to block the last 
two dorsal nerves and succeeding injections me in the direction of the spine 
of the ilium to block the iholij pogastnc and ilioinguinal nencs An injection 
is next made beneath the aponeurosis just to the outer side of the internal 
ring and n second one just to the inner side This gives a fan shaped area of 
nervo bloel To block the cord below the external ring the long needle is 
partial!} withdrawn and passed down through the subcutaneous tissues to a 
point below the externa! ring and the cord injected while it is held up between 
the thumb and the foiefingei (I i„s r >8 60 ) 

3 Paravcrtcl ral Anesthesia — Pnraveitebral anesthesia for the inguinal 
hernia operation is accomplished b> blocking the last three intercostal nerves 
and the first four lumbar nerves close to then exits from the vertebral column 
Because of the difficulties of i aiavcrtebral anesthesia the infiltration or re 
gional methods arc to be preferred in the ordinary hernia operation 

Advantages of Spinal Anesthesia — Spinal anesthesia is very popular and 
satisfactorj for hernia operations because of the complete relaxation and the 
absence of retching and vomiting that sometimes follow general anesthesia 
Procaine in high concentration to obtain paialjss will usually be sufficient 
However for difficult and bilateral operations it is advisable to use the more 
lasting anesthesia affoidcd b} metveame or pontocuinc 

It is advisable to give 50 mg of cphulrinc sulphate mtramuscularlj before 
spinal injection to prevent a fall in blood pressure I oi detailed technique 
see Babcock Lundj and Delorme 

Cmirmmhmlxoxs — Sp-ws) anesthesia is usuollv contraindicated when the 
svstolic blood pressure is vciy high or below 120 mg in strangulated hernia 
when the patient is gravel} ill with gastrointestinal perforation when com 
plicated by intestinal obstruction m the presence of peritonitis in ease of 
cerebrospinal disease, with dorsal skin infection and drug idiosyncrasy 

On account of the marked relaxation with spinal anesthesia the deep sutures 
should not he tied under tension as is customar} with general narcosis 

Neurologic Complications Following Spinal Anesthesia — Complications 
following the administration of spinal anesthesia me rare but they do occur 
and may be as follows failure of the patient to regain the use of his lower ex 
tremities at the usual time urinary retention incontinence of feces loss of 
motor and sensory function and long continued headache 'Nakele} observed 
permanent bilateral parolvsis after spinal anesthesia Nicholson and Eversole 
of the Lahev clime have dealt with these complications at length 



188 


IIIJtNIA 


Anesthetic Agents 

1 Procaine Hydrochloride (Ixovocainc Neotaine) — Procaine is the most 
genet illy used local anesthetic It is about otic scv cntlt as toxic as cocaine and 
a relatively large amount of n 02 per cent solution can be injected without 
danger of toxic symptoms 

a Local — One half pci cent solution is used for the skm and ncr\e trunks 
and 02 per rent solution clscwhcic It is necessary to add 2 minims (0 12 cc ) 
of epinephrine solution (1 1 000) to inch ounce (30 c e ) of the novocame solu 
tion The ptieamc must lie sterile and dissolved in sterile normal salt solution 
or Rm&er s solution The anesthetic solution nmst be freshly prepared for each 
operation ind always of a definite strength so tint the operator may know at 
am time the exact amount of drug that has I cen used 

b Spinal — It is best to use 1 mg of j roenine per pound of body weight 
up to 150 mg 1 or an adult dissolve 150 mg of procaine hydrochloride m 3 
oi 4 cc of spinal fluid withdrawn through a 22 gauge needle at the third or 
fourth lumlmi interspace After the anesthetic is completely dissolved slowlv 
reinject the solution 

Procamc is a papular spinal anestl ctic It is mildci than the others and the 
action is of shorter duration about one to two hours 

2 Pontocame Hydrochloride (tetracaine) —This is one of the safest 
spinal anesthetics mil is widelr cm] loved ly surgeons It is less depressing 
than procaine or mctycainc 

a Local — \ 0 1 per cent solution is satisfactory for local infiltration 

b Spinal — ror heron opeintions 1.2 to 1 5 c c of 1 per cent pontocame 
solution is mixed with 25 cc of a 10 per cent dextrose solution The dextrose 
makes the solution henv it i than the spinal fluid The anesthesia lasts one to three 
hours 

3 Metycame — Metycame is about three times as toxic as procaine Its 
action ls more rapid and the anesthesin lasts longer 

a Local — I oi local mesthesiu a 0 5 to 10 per cent solution is employed 

b Spinal — Spinal anesthesia is usually induced by dissolving 100 mg of 
metvcauic in 3 ox 4 ee of spinal fluid and slowly reinjecting the solntion 

4 Nupercame Hydrochloride (percame) — 'Mupercanie hydrochloride is 
approximately twenty times strongei 11 an pioeatne and is usually reserved fo 
veiy long operations 

a local— - ror initiation anesthesia a 01 per cent solution is satisfactorv 
and affords prompt ancstlusn 

b Spinal — The usual dosage for spinal anesthesia is 10 ce of a 20 ee 
ampule which contains a 1 1 500 dilution of mipereame m 0 5 pel cent solution 
of sodium chloride 

Nupcrcaine is indicated when the opcmtion will be prolonged as the anes 
thesn lasts for seveial hours 

5 Iutracame — Intiacaine is twice as toxic as procatue and gives a longer 
anesthesia than procaine McPnsI cj has repotted 2500 ancsthes.as noth intn 
caine without untoward effects 
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a Local— Tor local anesthesia a 05 to 01 per edit solution is effective 
b Spinal ■ — Por spinal anesthesia 25 lo 30 mg dissolved m 3 to 4 cc of 
spinal fluid is given The anesthesia lasts foi two to three hours 

G Butyn — Butyn is one of the best of the local anesthetics, and is espe- 
cially adapted to hernia operations because the anesthesia appears immediately 
after the solution is injected — (pnte an important point for the busy surgeon 
But} n is about one third ns toxic as cocaine and is liomrritatmg to the tissues 
It should be dissolved m stenle vvatci, 2 minims (0 12 c c ) of epinephrine added, 
and then boiled for two nnnntis This boiling causes a slight cloudiness that 
disappears after the solution has stood a while One fifth pci cent solution is 
sufficient for hernia operations and the anesthesia will last for an hour or an 
hour and a half Butyn is too strong foi spinal anesthesia 

Preparation of the Local Anesthetic Solution — The anesthetic solutions 
should be freshly prepared for each operation, and distilled water should al 
ways be used in making them A simple pi in is to dissolve the anesthetic sub 
stance in a small amount of distilled water in a list tube, boil for three mimites 
and then add the solution to the proper amount of distilled watei, stenle normal 
salt solution or Ringer's solution To prepare a 0 1 per cent solution, dissolve 
1 gram (0 0G5 Gm ) m 2 oumes (60 cc ) of solution, for i 02 pei cent solution 
add 1 gram to 1 ounce (30 ec ) and to make i 1 pci cent solution dissolve 5 
grains (0261 Gm ) in 1 ounce (30 ee ) ol solution 

To Prolong the Anesthesia —The ordinal} anesthetics do not give an anal 
gesia that lasts long enough for the aveiagc hernia operation, and it is neees 
sary to add a substance to prolong the anesthesia period I usually use calcium 
chloride for this purpose as time is no danger of its causing ncciosis in the 
wound, as epinephrine sometimes does if it is used in too concentrated solu 
tion, especially in aged patients oi m the obese 

1 Epinephrine — Epinephrine (adrenalin supiarcnm), is added in the 
proportion of 2 minims (012 cc) to each ounce (30 cc) of the anesthetic 
solution, so that the analgesia, instead of lasting onlv five to twenty minutes, will 
persist for thirty to sixty minutes depending on the anesthetic selected and the 
strength of the solution, and theie is ample lime to complete the oidinary hernia 
operation before sensation returns 

Other diugs that are sometimes used m conjunction with epinephrine to 
piolong anesthesia arc clilorobutaiiol, potassium sulphate and calcium chlorid 

2 Chlorobutanol — ChloVobutanol is soluble in water, 8 parts in 1,000 It 
intensifies the anesthesia and is an excellent antiseptic when it is necessary 
to prepare the solution some tune befoic it is to be used Chloiobutanol is 
decomposed by boiling, therciorc it should not lie added until the solution lias 
cooled 

3 Potassium Sulphate —Potassium sulphate, 0 25 per cent solution, is vain 
able to intensify and prolong the anesthesia Hoffmann and Ivochmann stated 
that it increases the anesthetic effect 100 pci cent 

4 Calcium Chlorid — Calcium chlorid also intensifies the anesthesia It is 
used in 0 25 per cent solution Ilariis advocated adding both potassium sulphate 
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(0 25 per tent) and calcium clilond (02 j percent) to the novocamc orapothesm 
solution and finally adding the epincphnnc 

Toxicity of Local Anesthetics — All local anesthetics are toxic if a suf 
ficient amount is injected Several fictors govern the toxicity namely, the 
age and general health of the patient his personal ldiosjncrasj the eoncen 
tratton of the solution the rapidity of the injection and the kind of tissue 
injected The more vascular the tissue the quicker the absorption Accidental 
injection into a lilood vessel may result fatally This accident should never 
occur if the following precautions arc observed the operator should alwij s 
know the exact location of the point of the needle only a small amount of 
the solution should l»c injected at one time the injection should be made 
slowly and the needle kept moving while infiltrating the tissues 



Fig: 01A —A 10 c c or mil* class hypo lermle syringe 



Syringes — Different opentois prefer various syringes In an emergency 
the ordinary 30 mm.ua (2 c c ) j ocket hypodermic sj ringe cm be nsed A 5 to 
20 c c sj nnge is the best as it saves the time required for the frequent refilling 
of a smaller syringe (Fig GlA ) 

The syringe should lake a sbp needle (Luer or Record) to facilitate rapid 
refilling The infiltration of the skm and nerve sheaths is easy if the syringe 
has an eecentnc tip so that the needle is on a line with the lower pait of the 
body of the syringe (Tig GIB ) 

Needles —The needles should be of small caliber from 1 to 2 inches (2 5 
to 5 cm ) m length and should always be kept sharp and clean A longer 
needle is seldom required except for blocking the deep nerves before incising 
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the skm as required in the regional method for the inguinal hernia operation 
The finest needle should always be selected for the initial skin wheal 

Technique of the Injection — The anesthetic solution should be freshly 
prepared and is least irritating when it is injected at bod} temperature The 
physician who would use local anesthesia should lemember that the successful 
operation is painless Patients frequcntl} fall asleep during the latter part of 
a tedious hernia operation especiall} after the peritoneum has been closed 
Success depends upon patience an intimate knowledge of the sensor} 
ncr\e distribution and special training in the method The technique of the 
injection is always delicate it varies m each patient m each operation and 
in each region The rapidit} intensity and duration of anesthesia depend on 
the anesthetic and the strength of the solution The surgeon must not begin 
the operation until anesthesia is complete usualh five to ten minutes after in 
jection He must always be careful to keep well within the zone of anesthesia 
Beginning the operation before anesthesia is complete and carelessly cutting 
into nnanesthcti7cd tissues will quick]} destroy the patient s confidence and once 
it is lost, it cannot easily he rt gained The patient should be told that the 
anesthetized area will feel numb and while lie can hear the moving of the instru 
monks and feel some pulling of the tissues there will he no pain 

As Smith has remarked there is no legerdemain m local anesthesia it is 
simply a question of mastering the technique II hen the patient becomes 
restless and complains of a \aguc gcncial pain in the wound during a tedious 
operation it usually means that skin sensation is returning It is a simple 
matter to reinject the skm wound and the patient is soon comfortable again 
In blocking the ilioinguinal and iliohypogastric nenes the anesthetic is 
injected into the nerve sheath and not directly into the nerve itself (The 
detailed technique of the initiation is fullv described step by step ui the chapter 
on the operation for inguinal hernia ) 

Preoperative Treatment — When indicated voung and middle aged patients 
with nonstrmgulated hernia receive a sedative one hour before operation to 
allay any restlessness or nervousness 

Belayed Wound Healing — Sloughing aftci local anesthesia is due to too 
extensive edematization of the tissues the use of nonstcrilc or nomsotomc solu 
tions or to too much epinephrine m the anesthetic solution When sloughing 
occurs it is neatly always in aged patients in whom the tissues are of low 
vitality In these subjects the anesthetic solution should he injected earefullv 
so that every drop counts ind if just enough is used to secure anesthesia and 
unnecessary infiltration of distant tissues avoided there will he no sloughing 
In several hundred hernia operations under local anesthesia I hav e never seen 
sloughing of the w ound 
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CHAPTER XV 


DEVELOPMENT OF THE MODERN OPERATION 
FOR HERNIA 

The literature on the Instorv of the ticitmcnt of inguinal hernia is so 
cxtensire tint onlj the important points can he discussed here (See Chapter I ) 
I believe a brief histoucal renew of the evolution of the piesont daj opera 
tion for inguinal Iiuiun (night lie of much mtciest ] omtmg out the technical 
means whereb} the author hoped to lessen a lecurrente rdc that has remained 
too high in direct and indirect inguinal hernia Space does not permit the 
description of the hundreds of minor variations in technique that have been 
published Sonic of these piocednros wti© without ment and others were dis 
carded because thej were too complicated Vt the present tune surgeons are 
contmuallj reviving old methods thinking thev lia\c discovered something 
new when if the} would look up the litcratuic the} might find their theories 
have been tried out and diseaided long ago 

Marcy s Operation — Mmj in 1881 was the first to ad\ocate high liga 
turn of the sac transplantation of the cord and leeonstruction of the inguinal 
canal as thej nrc piactim 1 t»di> He freed the sac to a point within the 
internal ling and drew it finnh downward so as to male the parts tense 
It was tlcn sewed across the neck with a continuous double suture of fine 
kangaroo tendon and the sn was excised The stump of the sac was carried 
within the internal ling and the cord lifted up and utracted toward the median 
line A full curved needle threaded with langaioo tendon was passed through 
the postenor edge of Poupart s lignmnt on the outer side and carried inward 
and emexged from behind forward throii h the thick aponeurosis of the fascia 
transiersalis The sutures were placed about one third of an inch (S mm) 
apart and the internal ring was closed fxom below upward until the cord was 
restored to its original point of exit from the abdomen Before suturing the 
conjoined tendon to Poupait s liganent m large hernias approaching the 
direct valid} Jlarcj intro lticed several stitches through the peritoneum fascia 
and muscles to stiengthen the structures that form the floor of the canal and 
to restore its obliquity Having thus reconstructed the postenor wall the cord 
was replaced 

A needle threaded with 1 angaroo tendon was parsed from without inward 
through Poupart s ligament at a level with the reformed internal nng and 
earned through the film muscular and tendinous stmetures on the inner side 
of the canal These stitches were continued downward and inward over the 
cord until the external nng was restored to its normal size The skin was 
closed bv a buried continuous suture Alarcj did not use drainage and he 
was the first to use absorbable sutmes in hernia operations 
193 
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Bassmi s Operation — In 1883 Bassmi attempted to euro inguinal hernia 
by ligating tho sac at the internal ring stitching the stump to the posterior 
surface of the external oblique and using a portion of the neck of the sac as n 
tampon to close tho inguinal canal finally bunging the edges of the aponeurosis 
together and closing the skin He soon realized that this method had the 
same fault os the operations described bj Wood and Czenij — that recmrcnce 
took place unless the patient wore a truss after operation — so he abandoned it 
and adopted the operation described bj Mnrej (sec Chapter I) 

The principal features of the Bassmi operation arc high dissection of 
tho sac transplantation of the cord and repair of the posterior wall of the 
inguinal canal to restore its obliquity Silk was used for all sutures The 
edges of the aponcuiosis were only approximated The patient was placed in 
a plaster of Paris cast and kept m bed for six weeks In 1880 Bassmi reported 
202 operations bj this method 

Halsted s Operation — In 1880 Hnlstcd suggested suturing the conjoined 
tendon and fascia to the mtci nal oblique muscle ciemasler muscle and fascia 
w ith mattress sutures The cord is not disturbed 

Lotheissen s Operation — In 1898 Lotheissen published his observations on 
suturing the transversahs fascia to Cooper s ligament Lotheissen believed the 
operation was most suitable for femoral henna operations and did not stress its 
v nluo for inguinal hernia repair The modem Cooper s ligament operation is the 
development of the pioneer work of Lotheissen 

It must bo pointed out that mans of the nioic recent hernia operations that 
have been described in the htci attire arc \erj ingenious and are invaluable 
to meet special situations m the repair of difficult hernias 


Histoncal Summary 

The historical summary has been compiled especnllj for the student in 
terested in the development of hernia surgerj 

Probablj 90 per cent of tie operations aie modifications of the Bassmi 
Halsted or Lotheissen operations Often the surgeon lias emplojed the pio 
cedure for some time bcfoie the publication of bis paper Also, when a name 
appears more than once it usually indicates that the sutgeon has changed his 
operative procedure The operations are most convenient!} giouped b} the 
author and }car of publication 

Methods That Do Not Free the Sac —These earl} operations represent 
peihaps the first efforts to correct a hernia They are only of histone 
interest Paget (1872) Bouehut (18i7) , Czerny (1877) Buchanan (1870) 
Bryant (1882) Stokes (1884) , Enehsen (18S5) , Tranks (1887) , Socra (1888) 
Ternllon (18S9) , Bottmi (1891) , Goodwin (1894) 

Methods That Leave the Sac in the Inguinal as a Pad to Close the Open 

m g, These operations are no longer used and date from the earl} days of 

hernia surgery when it was believed that anything that plugged the canal would 
cure the hernia Reisel (1877) Macewen (1879) , Bassmi (1883) , Ball (18S4) 
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Molliero (1888) , Leontt (18SS) , A\ olfer (1892) , Koclier (1892), Roux (1894), 
Tauio (1898) , Petrnlis (1903) , Elkoune (1912) , Pond (1914) , Sellings (1915) , 
Friend (1919), Trank (1922) 

Methods That Close the Wound With Wire Staples, Nails, Wire or Silk 
Filigree — Heteroplastic operations arc seldom used at the present daj Some 
of the more popular were Witzel (1890), Pliclps (1894), Harris (1900), 
Me} er (1902) , Bartlett (1903) Nitoll (1905) , McGaun (1909) , Nota (1914) , 
Handle} (1918) , Bennett (1918) , Koontr (1920) , Thomas (1934) , Michael 
(1937) , Cole (1941), and Mauigot (1941) 

Methods That Free the Sac and Suture the Aponeurosis of the External 
Oblique Without Disturbing the Inguinal Canal.— Another group of early 
henna operations that date from an enih period when the surgeon was afraid 
to open the inguinal canal and suture it Rcvcrdin (1881), Lucas Champion 
nitre (1881) , Banks (1882) Ttlizet (1890) , Landcrcr (1891) , Koclier (1892) , 
Lc Dcntu (1900) , Estor (1903) , Mermingas (1920) 

Methods That Fix the Stump of the Sac to the Internal Abdominal Wall 
— -These operations were also dc\ ised under the mistaken notion that a plug be 
lund the intern'll inguinal ring was the secret of curing hernia Baikcr (1884) , 
Bishop (1890), Kingscotc (1890), Bennett (1891), Baxter (1893), Phelps 
(1894), Lexer (1911) , Ilayner (1932) 

Methods That Use a Penosteal Flap or Bone Transplant —These opeia 
tions are onlj of historic interest and arc no longer used in hernia surger} 
Kraske (1890), Ticndelenhurg (1890), Thmar (1893), Ponllet (1894), 
Lenormant (1912) , Man tell l (1914) Veal and Blake (1938) 

Methods That Use a Myoplastic Operation to Close the Hernial Wound — 
These operations are rarelj used except to reenforce the inguinal ligament 
operation or the Cooper’s ligament operation Bloodgood (1892) , Wolfer 
(1892), Schwartz, E (1893) Lusk (1900), Blake (1900), Streissler (1909), 
Polja (1913), Mantelh (1914), Twvman (1918), "Mackenzie (1924), Rosen 
blatt (1930) , Landivar (1941) Loom Iparragmrre (1941) 

Methods That Employ a Median, Transverse, or Cosmetic Laparotomy In 
cision — These procedures aic not m general’ use since the inguinal 1 incision 
gn es a better cxposuic of the field of operation The cosmetic incision may he 
indicated in dancers oi women Annandale (187C), Tait (1883) , Dalla Rosa 
(1900) , Morestm (1903) , Edmunds (1908) , Lucid (1908), Judd (1913) , Bates 
(1913), Winter (1918), La Roque (1919), Cheatle (1921), Banerjee (1932), 
Henry (1936) , Minty and Shut} (1945) 

Methods That Excise the Sac and Suture the Inguinal Canal — These opera 
tions are most generally employed by surgeons at the present tune Marcy 
(1870), McGill (1883) Rabagliati (1884), Bassmi (1888), Trelat (1888), 
Halsted (1889) , Mugnai (1891) Postempski (1891) , Ruggi (1892) , Bull and 
Coley (1892), Wolfei (1892), Parona (1892), Dallas (1894), Chiene (1894), 
Aguilar (1895), Andrews E W (1895), Gutierrez (1895), Ferrari (1895) 
Fowler (1897), DeGarmo (1897), Swift (1897), Deaver (1898), Brenner 
(1898), Bloodgood (1898), Lambert (1898), Girard (1898), Slajmer (1898), 
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Lotheismi (1898) tte\an (1899) In„usm (1899) Blake (1900), roimicl 
(1900), keen (1V00), Bacon (1901) Lager (1902) Alilfot (1902) Rectus 
(1902) , Begoum (1903) Suiddot <100 1 ) Sc ott (19Qj) Davis G G (1900) 
M-irro (1906) Tout (1000) NVullstcin (190G) NMutc T Af (1906) Connell 
(1908) , Diurnal (1909) Kith (1809) Sehiculxn, (1910) Downes (1911) 
Hogue t (1911), Hull (1913), Nnimiii (1914) \octzcl (1914) O Gonoi 
(1914), Sotihcji an (1915) ANatson (191C) 1 mnehetto and Squirm (1917) 
Lusk (1917) Slattcrj (1917) Hotchkiss (1918) hub} (1918) Pa>ne (1918) 
Chattcrjcc (1919) I olios (1919) Torek (1919) AMntc J N (1919) N\ arlrnsc 
(1919) Isle (1920) Sehlcj (1920) Stotten (1920) Tailor (1920) NNodsey 

(1920) Pit /man (1921) AN culms (1921) Hesscrt (1922) Vuffci (19 >2) 

Schwartz J (1922) SI llltrn (1922) Si « n (1923) A illandrc (1924) 
Andrews 1 (1924) GohUnhcrg (192 ») B ibeoil (1927) ( owell (1927) 

Schmeiden (1931) Hutchins (1912) Tumor (1933) Akrnungas (1936) 
Ogilue (1936) Scarbi (1936) Btnmosclu (1938) ( mna (193S) Tobins 
(1938) AN olfe (1938) Zimmerman (1938) McAaj (1939) Kienholt (1940) 
AfoGlttskei and I chin in (1940) Stem (1940) ( atlorinn (1941) Ikrcz I ontana 
(1941) Ncuhof (1942) Bust (1942) Harkins and Swenson (1943) Collins 

(1942) Alnstm (1942) AIcAlilhm (1942) dell Oro (1942) Tanner (1942) 

honnra (1943) Idwards (1943) Hi in Ion (194o) Iille (1949) 

Methods That Close the Inguinal Canal With Cutis Grafts— This met) od 
is inlunhlc for lame hennas when it is difficult or impossible to bring the 
edges of the hern ml noun 1 t< gethcr Ilmlej (1889) Itchu (1024) Inhhm 
(1939) Swtuson and Hnrkms (1943) Cummin} ( 194 >) Singleton ami 
fetehouwer (1945) Alan (194o) 

Methods That Use Fascia Sutures or Transplants —1 iscia sutures weie 
first tised b) Ifc Arthur reined h> lurschner and popularized h Gallic nod 
Lc Jfesuricr I ascia operations arc poj nlai and efficient but I I elide that tl e 
same results can be secured with sill or cotton sutuics jrcAitbnr (1901) 
Kirschner (1909) Alacl en/ic (1910) Ho^iiet (1911) Afann (1914) Hume 
(1915) Galbc and T c Arestirier (1921) Tair (1922) V amschenker (1923) 
Adair (1924) I nstmnn (1924) AIcLoehcin (1924) Koont? (IH^G) ITaas 
(1931) Turner (1933) ANangenstccn (1934) Eliot (193o) ALichd (1936) 
Collms D C (1938) I iriuudez de Costa (193J) .A gun rc (1939) Nonoohiklm 
(1940) Jo>cc (1940) Gould (1940) Fstps (1941) AN llhamson (1941) 
Almmda Alatus (1942) Bchrend (1943) Soffol (1943) Rj an (1943) A dlalolm 
Rojas (1944) Ziungi Latonc (1944) Ginks and 1 cnhaidt (1944) ALnt} and 
Alint} (1945) 



CHAPTER XVI 

THE OPERATIONS FOR INGUINAL HERNIA 

There ire a number of excellent operations for inguinal hernia that 
have been developed to meet spcunl situations oi conditions Most of these 
arc mentioned in Chapter \\ 

The procedures described here an. popular and applicable to any type of 
henna I believe it would only <onfusc the rcadei to discuss others which arc 
not in gener ll use 

Herniotomy, Herniorrhaphy, and Hermoplasty — Mclvechmc has called 
attention to the fact that the word herniotomy is used incorrectly in dcscrib 
ing the modem hernia operation It is a term left ovei from earlier days and 
originally used for cutting tlie sac 01 the constricting ring of a strangulated 
henna with no attempt at repair of the hernial defect He states that hemior 
rhaphy and hcnnoi lasty aic moic correct terms as applied to the modern opera 
tions for hernia 


THE COOPER S LIGAMENT OPERATION 

This operation lias shown i lower jeiecutagc of recurrences than the in 
guinal ligament opcrition (Bassun) and is steadily supplanting the latter in 
popular favor among surgeons although tie Bassun piocedure presents fewer 
technical difficulties 

Narath is belies cd to be the fust to have sutured tlie internal oblique 
and transv crsalis fascia to Coolers ligament Lotheissen in 189S published 
the geneial details of the operation lie thought the method best adapted to 
the femoral hernia legion ind did not realize its full \alue foi inguinal hernia 
It remained for Babcock to rec>gnize the many ad\antages of suturing the 
fascia to Coopu s ligament After using tl c operation for some time he pub 
lishcd Ins technique and results in 1927 and called attention to the fact that 
the suture to Cooper s hgiment elosed the area of greatest weakness the lower 
inner angle and the site of most recurrences 

Anson and Mo'S ay in 193S published their studies on the subject along 
with the operative results secured by Mc\ a\ 

This operation prcseives the normal unhampered action of the fascia and 
muscles of the inguinal re 0 ion M e now know that the Bassini operation inter 
feres with the normal movement and thus weakens the lower abdominal wall 
and favors rather than px events recurrence Smee the lower fibers of the 
tiansversahs and internal oblique fascia arc nonnally attached to the fibrous 
covering of the pubic bone the ligamentum pubicum supenus (Coopers liga 
ment) and not to the inguinal ligament it is logical to adopt the suggestion 
of Babcock and to suture the inferior aponeuroses of the internal oblique and 
transversal is to Cooper s ligament 
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It n Rcnenllj reeoginml tint the Cooper's ligament operation js more 
correct from an matomical and phjsiologtcal standpoint Oidinarilj, uhen 
transact sal is fiam is sutured to tlie ingumnf ligament n pool el or gap is left 



This becomes a potential recurrent henna often before the patient leaves the 
operating table There are man} modifications of the Cooper’s ligament opera 
tion Most of these procedures use Cooper's ligament sutures along with the 
Ba&sim operation 
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Berne, Harkins and Swenson "Morrison Neuhof, Ynreln Zequeira Zimmer 
man and many others have called attention to the advantages of the Coopera 
ligament operation 

The reluctance of some surgeons to adopt the Cooper s ligament operation 
is due m part to then unfortunate experiences with nonahsorhablc suture 
material, or to attempts to use it frcch as if it were absorbable eatgut This 
operation is best timed out with silk or cotton sutures and this involves a 
special technique The smallest size material is to be preferred stitches should 
not be too close together continuous sutures arc never employed, all ties and 
knots should lie cut short so as to leave a minimum amount of nonabsorbal le 
material m the wound, and ligatures should be used sparmgl} 

Skin Incision. — A stiai^ht incision is made nearlj paralltl with the in 
guinal ligament and inch (12) cm ) above it extending from the internal 
ring to the lower part of the centci of the external ring and in laige hernias to 
the center of the upper part of the scrotum just below the external ring This 
incision should be 2 to 3 inches (5 to 7 5 cm ) long in children and 3 to 4 inches 
(7 5 to 30 cm ) long in adults (Fig 62 ) 

On deepening the incision the supciflci il epigastric and superficial circum 
flex iliac veins arc seen crossing the field Those v eins should be picked up and 
divided between hemostats Some operators prcfei to ligate them at once with 
fine silk or cotton I do not like to leave ligiturcs in the fat I prefer to let the 
forceps remain until the operation is finished when they can be removed with 
out causing further bleeding provided the woiuid is not roughly wiped out with 
gauze and the terminal clots are not loosened 

To expose Cooper s ligament properly the incision must extend considerablj 
lower than with the inguinal ligament (Bassmi) operation It should curve 
downward onto the upper part of the scrotum 

Aponeurosis of External Oblique — \fter freely exposing the iponcn 
rosis the external ung should he located If it cannot he seen it can he found 
1>) palpating the cord where it crosses the pulnc bone as it loaves the external 
ung and b\ following the cord upward with a ducctoi or other blunt instrn 
ment If infiltration anesthesia is used the aponeurosis is exposed and injected 
at the upper end of the proposed line of incision 

The aponeurosis is now incised in the direction of its fibers from a point 
near the internal ring to the external ung and if the operation ls done under 
infiltration anesthesia the next step is to locate the ilioinguinal ami iliohvpo 
gastuc nerves and bloc! them as lugli as possible The incision should I e made 
as far from the inguinal ligament as is piactieal so ns to provide a wide upper 
flap for overlapping when the wound is closed It is nlwajs advisable to cut 
through the pillars of the external ruig as this facilitates resection of the sac 
and repair of the canal Some operators prefer to cut the aponeurosis on a 
grooved dnector inserted upward through the external ring for a distance 
of 2 to 3 inches (5 to 7 5 cm ) — a piactiee to he condemned (rig 63) on ae 
count of the dangei of cutting the ilioinguinal nerve a better method is to nick 
the aponeurosis near the internal ring and cautious!} divide it m the direction 
of its fibers until the external ring is reached 
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Preservation of the Nerves -The inguinal branch of the ilioinguinal 
nene, the hypogastric branch of the ihohj pogastnc nerve and the genital 
branch of the *,emtocrural nme are encountered in the operation for inguinal 
herma lhe ilioinguinal and iliohjpogastnc nones supply motor fibers to the 
external and internal oblique transversal is and rectus muscles 'The 1 I 10 
inguinal none is fnqncnth found ndheient to tlic under surface of the 
aponeurosis of the external oblique about one inch (2 5 cm ) above the external 
ring Tho iliol jpogastue which is the most Important nerve lies 1 to 2 inches 
(2 r > to r ) cm ) above the ilioinguinal and is not often injured unless the incision 
is long ( l ig C4 ) 



Fig 63 — The wrong way to divide tie aponeurosis There Is danger o t dividing the Ilioinguinal 
nerv e or Its terminal branches 

The genital branch of the gemtociural nerve accompanies the spermatic 
vessels through the inguinal canal and supplies blanches to the cremaster 
muscle In the female it accompanies the round ligament The inclusion of 
one of these nerves in a ligature nm lesult m a troublesome postoperative 
neuritis The division of the nerves is followed bv atrophy and trophic dis 
turbanecs in the muscles which picdispose to a recurrence 

Attention has been called to the importance of avoiding injury to the ilio 
lij pogastnc nerve Dowd stated that the most common methods of injury aic 

1 Forcible scraping of the internal oblique with scissors and tearing 
the nerve from its bed in exposing the inguinal ligament 

2 Picking up tie nerve with foiccps and carrying it upward out of 
harm s vvaj — tins tears nvv ay all its branches in this area 

3 Splitting the external oblique from lelow and accidentallv dividing 
the nerve 

4 Dividing the nerve or including it in a suture just before it enters the 
aponeuiosis of the external oblique This weakens Ilessclbach’s triangle The 
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above methods of mjui} might npplj equallv well to the ilioinguinal nerve al 
though its function is elneflj sensor} 

Care must bo excmscd not to injure the genital branch of the genitocrural 
nerve If it is accidental!} caught in a ligature the patient will complain 
of persistent neuialgic pain m the eoid and testis simctimes foi months after 
operation If the nerve is divided the ( monster muscle will atrophj and the 
testis wilt hang low in the scrotum pexhaps requiring the j aticnt to wear a 
suspensory to relieve the dragging pain 



Dissection of the Aponeurosis and Anterior Rectus Sheath — The inner 
edge of the external oblique fascia is i etracted On the medial side the dissee 
tion is continued until the arching fibers of the internal oblique are seen The 
rectus muscle and fascia aie exposed on tl c outer side the dissection is 
continued until the inner shelving margin of the inguinal bgament is well 
exposed for a distance of 2 to 3 inches (5 to 7 5 cm ) down to the pubic tubercle 
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If the operation is pci formal undu infiltration nmsthesia, the genital branch of 
the fecmtocniril sene is blocked after lifting: up the cord (big 65 ) 

On the medial side, the inner hvei of the nntciioi lectus sheath is exposed 
and split for a distance of 2 to 4 inches (5 to 10 cm ) to within y 2 inch (125 
tm ) of the pubic spine The mtcinnl oblique muscle should bo cut just to the 
outer side of tbo linen alba, which it foims along w ith the external oblique This 
makes it possible to suture the internal oblique fasuu and its attached tuns 
versahs fascia to Cooper’s ligiment without undue tension 



Locating the Sac — If thue is difficulty m locating the sac, it should be 
looked foi in the legion of the internal ring where it is easily found Another 
method is to hook up all the cord stiuetures and tl e sac on the forefinger Once 
the mdnect hernia sac is found the operator should examine Hesselbacb s 
triangle foi a diuet hernia and the femoral ling for a possible femoral henna 
sac as discussed clscwhcic Should an extia sac be found, simple traction on the 
indirect sic will convert both of them into an indirect one I have used this 
maneuver foi jenrs Hoguet was the first to point out the value of tins simple 
procedure 

Freeing the Sac — The contents of the inguinal canal are grasped with 
forceps and lifted up at a point just above the external ring, and the ere 
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master muscle and the cremasteric fascia incised and dissected from the sac 
and cord Now the lnjer of mfundibuliform fascia which cm ers the sac and 
cord is mcised permitting the sac to be separated easily from the cord (Fig 
GG ) 

The spermatic cold cm be recognized In feeling the \as deferens and 
the sac can he identified In the white com ex border of the fundus which is 
lighter m color than the suiioundmg tissues If the cord structures arc spread 
out and examined under a good light tl c fundus of the sac can nearlj always 
be distinguished The difiicult casci arc the incomplete hernias of recent forma 
tion m which the sac is thin small and empt\ The thickened sac walls of old 
hernias arc easilj leeognized 



In mdirect inguinal hernia the sac is almost alwajs found m front of 
the cord and to tl c inner side of it The adhesions between the sac and cord 
are most dense in the lowci part of the inguinal canal there are few in the 
upper portion and heic the sac and cold can be mast easilj separated The 
fundus of the sac is grasped with forceps and separated from the cord The 
dissection is continued upwaid until the narrow part of the neck is passed and 
tl e sac begins to widen out and blend with tl e i anetal peritoneum of the ah 
dominal cavity (t ig G7 ) At this point the peritoneum is whiter denser, and 
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thinner than the hernial sac. Propcntoncal fat will be found, and if tlie dis- 
section is high enough, the deep epigastric vessels Mill be seen. 

Opening the Sac.— Before opening the sac the contents should lie reduced, 
if possible, and the sac opened \ery carefully to avoid injury to viscera* 
whose presence in the sac is not suspected. If the sac is empty, it is freed 
about an inch (2.5 cm.) inside the internal ling. If the hernia is irreducible or 



Fig (IT — Cooper’s lleament operation. The hernial sac is freed up to the Internal tins 

if it contaius adherent omentum, it is sometimes necessary to open the sac, 
separate the adhesions and reduec the contents befoie freeing the sac Traction 
on the walls of the sac will usually prevent the protrusion of viscera (Pig 68.) 

Omentum in the Sac — Healthy omentum should be returned to the ab- 
dominal cavity Excision of omentum is indicated m the following conditions in 
strangulated hernia; when the omentum cannot be reduced; when the omentum 
is diseased, and in obese subjects to lessen the intraabdominal tension. 
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The chief dangers of the excision of the omentum aie slipping of the 
iigaftrrc with seconciarj hemorrhage, infection of the portion of omentum lying 
liejond the ligaltue, cpiploitis, mid thrombosis oi embolism 

Omentsl adhesions that are film and uimmiIm should be dnided between fine 
silk 01 cotton ligatures If the intestine 01 its misonlerj is adherent to the sac, 



Jig 68 — Cooper's ligament o Deration T1 c sac Is opened and tl e examining finger ex 
plores tho Internal ring an 1 locates the pos tion of the bladder the condition of Heaselbach s 
triangle and the femoral ring 


no attempt should he made to separate them, but the sac trimmed around the 
adhesions and left attached to the intestine or mesentery Later the edges are 
sutmed together to co\cr the ran surfaces so as to prei ent the formation of new 
adhesions 

Method of Ligating Omentum. — When it is nccessan to reset omentum, fine 
silk or cotton should he used for the ligature The lig itrag should be done m 
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small sections a piece of omentum no larger tlmn the little finger being m 
eluded in each ligature To present slipping cadi pedicle of omentum should 
be transfixed by the Iigiture before it is tied and the omentum should be cut 
off VL «wh (125 \vs\vk the ligature The Staff cidshire (or Tail) knot 
is used by mans surgeons 

When the internal ring is so small that the omentum cannot he icduecd the 
latter should be ligated in sections with each ligature at a different level, other 
wise it may bo difficult to return the omental stump to the abdominal cant} 



Fir ra —Cooper's Ilrament operation A light forceps is used to keep the omentum from pro 
tru ling tl roug! the ring preparatory to placii g tl e suture 

Disposition of the Sac — In congenital lurim if the sac communicates with 
the tunica vaginalis testis it cannot be completely removed as the fundus is 
intimately adherent to the testis and it is necessary to leave a portion of the 
sac opposite the testis If too much is left a secondary by drocelc is liable to 
form X usually cut off the sac *4 to *4 inch (I to 1 2o cm ) from the testis all 
around I have seen necrosis of the testis follow an operation in which the 
surgeon attempted to strip the tunica -vaginalis from the testis 

Ligation of the Sac — When opeiating under local anesthesia it is a feood 
plan to inject the neck of the sac before tiansfixmg and ligating it In small 
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hernias traction is made on the sac, ami a transfixing ligature of medium silk 
or cotton Iso 30 is passed through the neck of the sac well within the internal 
ring Before the ligature is tied, the sac should be pulled down and held open 
for inspection to make sure that no omentum, intestine or bladder is caught in 
the ligature, which is now tied high up, while traction is made on the sac 
(Pig 69 ) If the neck of the sac is large, a purse string suture is often more 
satisfactory than a simple ligature If the sac is ligated high enough, there will 
be a good spring back of the stump, which will he drawn up inside the internal 
ring !>> the elasticity of the peritoneum (Pig 70 ) 



Fig 70 —Cooper's ligament operation A purse string suture Is placed inside the neck of the 
sac well within the internal ring 

If any portion of the sac is left behind due to the dissection not extending 
high enough or to fault j ligation, a funnel shaped process of peritoneum will 
be left and the hernia is liable to recur The object is to reconstruct the depres 
sion of peritoneum between the plica urachi and the plica hypogastrica— the 
internal inguinal fossa — and to obliterate the funnel shaped opening leading 
to the sac 

"When the neck of the sac is very wide, and especially if the bladder is in 
solved in the posterior avail or can be pulled down by making traction on the 
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sic, I have found it a good plan lo cut the sac transversely mid close it by in 
teirupted sutuies as in any other pcutoneal wound Sometimes it is advisable 
to place a second row of stitmes in the peritoneum to lessen the tensKu on the 
first row and pment it from giving w iv 

Accidents to Be Avoided During Ligation — The dangers to he home in 
mind dm mg ligation ate accidental puncture of the bladder or the epigastric 
vessels with the ligatmc ueedJc, the transfixion of omentum or intestine with 
the ligattuc needle the inclusion of omentum intestine oi v is defeuns in the 
ligature of the sac 

Leaving the Scrotal Portion of the Sac m Situ— In laigc scrotal hernias 
when dissection of the sac is difficult ami tedious iml the patient s condition 
calls for a speedv operation thcie is no paiticulir haim in dividing the sac 
hclow the neck and leaving the sciotal portion In these eases I often turn 
down a tongue from the will of the sac, paint the mnci suiface with 10 dm 
suture the ton 0 uc to the bottom of the *tc and oeelude tlic walls with fine 
silk or cotton Rtitmcs 



Deep Sutures to Cooper s Ligament — The most import mt step of the op 
ciation is the sutiuing of the traiisvcrsalis fascia to Cooper s ligament In 
large hernias the aponeurosis of the mtcninl oblique is also sutured to Cooper s 
ligament At no time is the led muscle of the internal oblique included in the 
sutures If the ml muscle is stitched it quieklv cuts out and paves tlic wav 
for an eaily recurrence ot the hernia The told should he handled as little as 
possible It should be roti icted bv an instrument that docs not tompicss it 
rather than by the common practice of passing a strip of gauze beneath it which 
ma\ cause torsion of the coid when the latter is replaced m the internal ring next 
to the peritoneum Tiaumatism of the cold is itsponsible for most of the 
after pain as well as the occurrence of epidulviuitis orchitis and rarely throm 
bosis and embolism (rig 71 ) 

With the cold gently retiacted to the mnci side the first stitch is taken 
in the form of a purse string sutuic of the f iscia around the internal inguinal 
ring with licavv silk 01 cotton No 30 A similar partial purse stung stitch in 
the transversals fasen closes the internal ring around the spermatic cord A 
heavy silk or cotton No 20 suture on a round pointed full curved needle is 
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pissed through the t reuse crsalis fascia mid aponeuiosis of the internal oblique 
(Tigs 72 and 73) Next the ntedlc pisses out w aid through the thickened 
Cooper’s hgimcnt along the upper bolder of the pubic limits This stitch is 
taken usualh about 2 inches ( o cm ) from the spine of the pubis while the 
femoral \essels ire piotectcd b\ the operitoi s index finger on the west of 
the pubic bone The highest stitch is plictd first and tied usualh 1 to 2 inches 
(25 to 5 cm ) lntorilh from the lubic spine This is to protect the femoral 
eessels The two sutmes closest to the pubic spine piss through the lacunar 



(Gimbemat s) ligament as well as Goopei s li 0 iinent In all four or fht 
sutures aie used and thej should lie \o 5 lici\> braided sill or cotton No 20 
The knots of tl c tied sutures should be cut eer> close If the femoral vein is 
difficult to locate or if there is a large Roscnmullcr s gland it is adwsablc not 
to attempt to carrj the sutures more than lialfnaj fiom the pnbie spine to 
the femoi il vessels (I ig 7i ) 

In ordei to m ike the opening as small as possible all fat and other tissue 
should be dissected awne from the cord and nothing allowed to remain but the 
a as deferens arterj neive aud \cms Aftei the deep sutures aie tied a stitch 
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is placed obmo tlie cord, ns iccommcmlul bj Coloj (W. B ), and passed through 
tho upper rnrt of the internal ling to nantm the ling and strengthen it, thus 
lessening the danger of recurrence The internal ring should be closed ns 
snuglj ns possible around the cord, there being little dnngci of getting it too 
tight If thcio is an> ipiestion on this point, houeior, the pulsation in the 
spermatic niter} maj be felt 

Care must lie exercised to avoid tjing the sutuies too ti^lit and to guard 
against puncturing the deep epigastric and external iliac vessels 



Fig 73 — Cooper s ligament operation Suture of the tranaversalis fascia to Cooper’s ligament 


Flexion of Thigh to Facilitate Approximation of the Deep Sutures — The 
best exposure of the field of operation is obtained b> hooping the thigh extended 
until the deep sutures ate lead} to be tied, V\hen it should be elev ited and ad 
ducted This reduces the distance between the inguinal ligament and the in 
ternal oblique and the conjoined tendon from 23 to 50 pei cent, depending on 
the size of the opening and the dev elopment of the muscles, and the suture can 
be tied without tension, even m large hernias Newman pointed out the value 
of this procedure, and Ljle found in stud} mg a senes of henna operations that 
the distance between the inguinal ligament and the conjoined tendon could be 
reduced 20 to 70 per cent by flexing the thigh 
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Closing the Aponeurosis of the External Oblique —The cord is replaced 
on its new ilooi, which is formed b\ the internal oblique and conjoined tendon 
The cut edges of the aponeurosis arc freed from fnttj connective tissue and 
sutured togethci fiom above downward bj interrupted sutures of silk or cotton 
No 40, leading just enough room m the new external ring for the cord The 
flaps of aponeurosis arc overlapped from ibove downward in a double bieasted 
fashion to strengthen the aponeurotic covering of the new inguinal canal and 
to take the strain off of the deep sutures (Tig 75 ) 



Fig 71 cooper 8 ligament operation Aponeurosis of Interna! oblique and tmnsvcraalia fascia 

sutured to Cooper’s ligament 


Closing the Subcutaneous Tissues and Skm Incision — The fat is brought 
together with interrupted sutures of fine silk or plain cotton No SO and the 
skm incision closed 1>> interrupted or mattress sutures of fine silk or plain cot 
ton No 80 When the cosmetic result is important, it is best to use a subcuticu 
lar suture (Fig 76 ) 

Disadvantages of the Cooper s Ligament Operation —Many surgeons 
maintain that the Cooper’s ligament operation is more difficult than other 
operations for inguinal hernia and cite the following objections it is more 
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difficult to expose the Cooper s ligament on nccount oF its location, theie is, more 
danger of injuring important 1)1 ood \essels there is danger of temporary edema 
of the leg on the side of the operation Cooper s ligament is at times small and 
under eloped and cannot Le depended upon it is often difficult to obtain nde 
quatc support for the inguinal ring and it is then ncccssnrj to use additional 
Mtppojting siilnrcs after the fiseia has }/een sewed to Coopers ligament, the 
operation takes more time than other procedures 

HALSTED S OPERATION 

1 Indirect Hernia — In 1889 Hnlstid desenbed an oj erafion the tedmiqiie 
of which is ns follows The skin and nponemosis aic incised in the usual man 
ncr, the flap of aponeurosis of the ixtcrnn! oblique is dissected hack, exposing 
the conjoined tendon mid internal oblique muscle nml the ci cm aster is incised 
longitudinal!} The vie is opened and s> parated from t lie cord hj sharp dis 
section freed to the internal ring twist id tionshxod h\ i ligature tied and 
excised 



Fig 77 — H listed s operation for In 11 reel Ingulml 1 rrnia The operation W to the 
point of closure Is similar to that nlrea ly described- Mattress sutures are passed in rousn 
the conjoined tendon Internal oblique cremaster muscle and fascia then . back ti rougn xne 
conjoins I ten Ion and Internal oblique and tied Tie important step ' 
utilization of tl e cremaster n uscle on 1 fascia Tl e cord Is not dlsturbc 


The important point m the or ention is pointed out by Brenner and by 
Halstcd is the utilization of the cremaster muscle and fascia Mattress sutures 
of fine silk are passed through the conjoined tendon internal oblique cremaster 
muscle and fascia then back through the conjoined tendon and internal oblique 
and tied The cremaster should be diawn up under tl e conjoined tendon and 
internal oblique without tension on the sutuies The cord is left undisturbed 
Next the edge of the conjoined tendon and the edge of tl c internal oblique arc 




He S— iialetc 1 i operation for Inllrect inguinal I emln Tie al e of tie conjoined tendon 
and (I c edge of tl e internal oblique arc sutured to the Inguinal ligament 
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sutured to the inguinal ligament Ilonnns transplants the cord into the fatty 
subeut incous lajer alm\ e the aponcmotic structures 

Ilunho^ closes the lower or tntn.il angle of the ingumi 1 tnan 0 le by in 
using tin icctus sheath down to the superior ramus of the pubic bone and up 
ward is fai ns the reflection of the aponeurosis of the external oblique will permit 
The rclcised rectus fnsm is sutured to ll c inguinal ligament with the Halsfed 
technique ^nngenstmi asenlxs the success of the Ilalstcd operation to the 
use of nonabsorbable sutuics 

The flips of ipontnrosis of the external oblique me overlapped the ed^e of 
the tti pel flap is stitched to the outer surface of the conjoined tendon and the 
internal oblique the lower flap is brought down ami sewed to the outer flap with 
fine silk and the sujcifkinl fiscia and slm are closed (I igs 77 79 ) 



rig SO — Halatcds operation fnr llnct Inguinal homlx. V trlang lir llap secured from tic 
anterior cheat! of t] e rectus Is turned down and sutured t the Ingu nal I gament. 

2 Direct Hernia — In duett hemt-ts the eon} «■ vmt etiiiun transplanted 
If the conjoined tendon is deficient a triangular flap of fascia is transplanted 
from the anterior rectus sheath and used to covci the gap (Tig SO ) 

Hulstcd discontinued tl c excision of veins in the coni Although this 
step lessened the percentage of recurrences ludroecle developed m 20 per cent 
of the cases while it occurred onij in 4 per cent of the cases m which the "veins 
were not excised I want to call attention to the importance of including the 
cremaster muscle in the deep sutures to st lengthen the suture lint especially in 
the repair of direct hernia 

BABCOCK S OPERATION 

Babcock has had outstanding success with fine 3S to 30 stainless steel whc 
used as an interrupted suture and tied in a squaie knot with the ends cut very 
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short lie believes this material is superior to silk cotton, or catgut, and states 
he has not used siher wire for jears ns it imimblv breaks or fragments He 
has succeeded in closing cnotmous abdominal hernias with the fine alloy 
steel where hcavj sil\er wire and other suture materials failed to hold 

The Operation — -A tnnsverse 4 inch (10 cm ) incision is made following 
the line of si in clca\agc centering ovci the abdominal inguinal ring The 
superficial epigastric and superficial circumflex iliac vessels nic divided and 
ligated with 16 alios steel wnc The aponeurosis of the external oblique is 
split over the inguinal canal between fibers fiom the subcutaneous ung to a 
point well bejond the abdominal rui *■ The upper edge of the external oblique 
aponeurosis is reflected upward exposing the inner Inj er of the sheath of the 
rectus The internal oblique and transurxalis muscles are retracted and the 
sac is located If not easih found the pciitoncuin is opened above the abdominal 
ring and the sac is located b\ the finger intioduecd through the abdominal 
incision The sac is opened the conti nts examined and liberated bleeding points 
ligated and the contents returned to the abdomen The sac is separated from 
the cord by knife and dr> gnu/e dissection the sac being removed or, if scrotal 
and verj large or of the congenital Upc divided at the neck of the sac and 
retained The neck of the sac is transfixed and ligated with 32 allov steel 
ware or silk, the ends of the ligature are threaded into cuned needles being 
brought from within out throu h the edge of the icctus muscle and the inner 
kajer of its anterior sheath Ilessclbaeh s triangle is reenforced In uniting the 
edge of the rectus with the deep lavcr of its sheath and the conjoined tendon 
in front of the eord to Cooper s hgvncnt on the edge of the pubis and puhic 
ramus hr two to foul mtei nipted sutures of 30 stainless steel wire or silk The 
edge of the deep lavcr of the rectus sheath lateral to tins is approximated to the 
shelving portion of the inguinal ligament with iiiteriuptod sutures of 30 wire 
as far as possible nftci which the lnttrnal oblique and transversals are united 
to the shelving poUion The necl of the sac is transplanted to a higher level 
behind the rectus muscle bj cam ing the ends of the ligature thiough correspond 
ing portions of the shelving part of the inguinal ligament and tv mg The edge 
of the inguinal ligament is brought over the suture lines and sutured with m 
terrapted 30 or 32 wire sutures over the inner lav or of the anterior sheath of 
the rectus muscle which Ins l ecu carefully sepanted from the outer lajer 
well to the midlmc, the aponeuiosis <f the external oblique is brought down 
over all suture lines and united below tl e inguinal ligament to the fascia lata 
In the inner angle if the weakness is maiked a separate suture is used to fasten 
the edge of the external oblique to the sheath of the pectineus muscle Inter 
rupted sutures of 35 wne aic used to unite the subcutaneous fat and the skin is 
closed with interrupted 35 and continuous 38 wire sutures 

This operation transplants the closed neck of the sac but not the cold re 
enforces the weak conjoined tendon bj uniting the rectus in its inner sheath to 
the strong ligament of Cooper and bj two additional strong fascial lav era It 
is rarely followed bv complications within the scrotum 

The operation utilizes the transplantation of the neck of the sac of hochcr 
and Hoisted the imbrication of layers of Halsted and the use of nonabsorbable 
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interrupted sutures without depending on the suture of red muscle for sup 
port Bloodgood s transplantation of the rectus muscle from its sheath is made 
more secure bj transplanting the muscle in its inner si oath not onlj to the shell 
mg portion of the inguinal ligament hut cspccmllj to Coopei s ligament 

INGUINAL LIGAMENT OPERATION WITH LOCAL ANESTHESIA 

The inguinal ligament operation butcr known as the Bnssim operation 
is still used bj a inajoritv of surgeons throughout the world The local an 
csthesia technique is adaptable to anj heinia operation 

The steps aro much the same as in the Cooper s ligament operation up to 
the placing of the deep sutuies The insertion of the deep sutures is earned out 
in the following manner \Vith the cord retracted out of harm's waj, the first 
stitch is taken at the tipper eml of the inguinal canal A round pointed full 
cuncd needle threaded with No r > doubled henvj bratded silk or No 20 cotton 
is passed through the internal olliqut and trmsvcrsahs muscles and if possible 
through the trans\ crsalis fascia also which forms the internal ring propei 
Bnssim who first emphasized the importance of this stitch, pushed a small flat 
director into the mternnl ring ne\t to the piritoneum and lifted tip 
all the structures except the peritoneum to make sure that the trans\ersahs 
fascia was caught m the lute Next the needle passes outward through 
the cremaster muscle and finally through the inner shelving edge of the 
inguinal ligament (I'oupart s ligament) Tins suture should be inserted 
sufficient!} high to touch the lower border of the uplifted cord and should not 
be tied until the rest of the deep sutures have been placed Three to five deep 
sutures are usual lj required and arc placed inch (S mm ) apart The two 
or throe upper onas should take a bite m the cremaster muscles as suggested 
bj Brenner and Ilalsted while the two lower ones approximate the conjoined 
tendon to the inguinal ligament, and in large hernias to the lacunar ligament 
also The lowest sutuie is one of the most important and should be passed first 
in the following manner 

The external oblique muscle is retracted inward and the ilioinguinal nerve 
which Ins been retracted to the inner side is released and permitted to drop 
back into its normal position The needle is passed through the reflected por 
tion of the external oblique aponeurosis, *£ inch (8 mm ) above <hc point where 
the muscle meets the conjoined tendon It crosses over the nerve and picks up 
the outer portion of the conjoined tendon and then passes beneath the cord and 
enters the lower part of the inguinal ligament (Poupart s ligament) close to 
its attachment to the pubic spine and includes a bite in the periosteum This 
stitch docs not compress the ilioinguinal nerve if it were to do so it would 
cause postoperative ueuralgic pain or neuritis (Fig 96 ) 

For many jears when using the inguinal ligament operation for indirect 
hernia I have placed two or three deep sntures just above the pubis passing 
through the sheath of the rectus and the periosteum ovei the spine of the pubis 
Robins also takes advantage of the thick ligamentous covering of the pubic bone 
and employs black cotton No 20 sutures to attach the heavy rectus muscle 
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fascia lo the pubic lone Tic sutures arc con turned outward so as to make 
on adequate barrici to any sul sequent descent of the hernia He l elieves most 
recurrences are due to the fact that the aveiagc oj er ition leitcs a small aperture 
where the muscle is debut nt in tl c region of the external inguinal ring 



Fie S3— The skin Incision Is made stralgl t nnj nearly parallel _ with Tou part a 
and b inch U j cm ) above It It extends from the into i a) mg to the externa) ring- 
center of the upper part ot the scrotum In large hernias 


Ilgan ent, 
or to the 


Care must be exercised to tale a good bite in the conjoined tendon to 
catch the inner shelung edge of the inguinal ligament (Poupart s ligament) and 
not the free cut cd D e of the aponeurosis of the external oblique to avoid lying 
the sutures too tight and to guard ngan st puncturing tl e deep cj igastne and 
external iliac vessels 

In order to make the opening as small as possible all fat and other tissue 
should be dissected away from tic cord and nothing si ould be allowed to re 
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main but the vas deferens, artery, nerve, and veins. After the deep sutures 
aic tied, a stitch is placed above the cord, ns recommended by Coley, and passed 
through the upper part of the internal ring to narrow the ring and strengthen it, 
thus lessening the danger of recurrence. Tiie internal ring should be closed as 
snugly as possible around the cord, there being little danger of getting it too 
tight. If there is any question on tins point, however, the pulsation in the 
spermatic artery may be felt. Bnssini placed a small director in the ring be- 
fore tying the suture and removed it when the sutme was tied j in this way there 
\s no danger of getting the stitch too tight. 



Fig St — Method of Infiltrating the aponeurosis of tho external oblique before It U Incised. 

Closing the Aponeurosis of the External Oblique.— The cord is replaced 
on its new floor, which is formed by the internal oblique and conjoined tendon. 
The cut edges of the aponemosis are freed fiom fatty connective tissue and 
sutured together from above downward by interrupted sutures of silk or cot- 
ton, leaving just enough loom in the new external ring for the cord. The flaps 
of aponeurosis arc overlapped from above downward in a double-breasted 
fashion to strengthen the aponeurotic covering of the new inguinal canal and 
to take the strain off the deep sutures. (Pig 97 ) The fat is brought together 
by interrupted sutures of fine silk or cotton No SO, and the skin is closed by « 
continuous subcuticular stitch of fine silk or eotton No. SO, without drainage. 
(Figs. 9S and 99 ) 

Why Hernias Recur After Bassini Operations. — The principal factors in 
the cause of recurrence after the Bassini operation arc anatomic and operative. 
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■Fie 83 — Tie cent is lifted up and the genital branch of the genitocrural nerve which lies 
Behind t£ e cord Is blocked 
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Anatomically, there is a deficiency m the fascia formation of the transversalis 
and internal oblique The so eallcd weak spot has for suppoi t only peritoneum 
and transversal is fascia because the internal oblique fascia does not develop 
sufficiently to form a broad insertion into the pubic crest, but lias only a narrow 
attachment to the rectus sheath This leaves an inguinal tiiangle, or weak spot 
bounded by the inguinal ligament, the rectus sheath, and the lower border of 
the rectus muscle Anson and McVay found the distance fiom the insertion 
of the lower border of the internal oblique muscle to the pubic crest vaiicd from 
0.0 to D cm , averaging 2 to 5 cm Carnes found the measurements averaged 



Fie 01 —The dissection Is continued upward to the internal ring until the narrow part 
of the sac la passed, and the sac begins to widen out and blend with the parietal peritoneum 
of the abdominal cavity If the dissection is high enough the deep epigastric vessels are seen 
The sac 13 opened 


approximately the same, 2 to 4 cm From an operative standpoint the fault in 
the Bassini operation lies in the fact that the method does not give the needed 
support to the internal inguinal ring or the area lateral to the pubic spine 
These are the fundamental weak spots m the inguinal region and the usual site 
of recurrences Brandon, McLaughlin, Stein, and others describe procedures 
for reenforcing the internal inguinal ring Bean and Gillespie emphasize the 
necessity of a tight closure at the lower end of the deep suture line. 

Bassini ’s statistics were unduly optimistic because he thought it necessary 
to follow up his cases for only six weeks after operation. 
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“While the otiL’inal Bassmi optration marked an epoch m hernia surgerj, 
it is apparent that Bassmi’s incision was too high to icacli the puhie bone and 
the dcfkunt trmsvcrsilis fasen and conjoined tendon, the usual point of hernia 
recunence The conjoined tendon is an uncertain and unsitisfiicton support 
foi the weak postcnoi will of the lnguiiiil canal At times, it does hut an 



Fig 03 — Ligation of the sac In smalt hernias traction is made on the sac nnd & trans 
fixing ligature or a purse-string suture Is passed through the neck of the sac well within the 
internal ring If the sac Is excised high enough there will bo a good spring back of the 
stump which will be drawn up Jn«ide the Internal ring bj the elasticity of the peritoneum 
(Insert shows closure of a large hernial sac stump by suture of the peritoneum > 


insertion into the ligamentous covering of the pubic bone but onlj into the 
icetus sheath at a varjing distance sliovc the pubis "\fair, in a series of 100 
operations, found a strong conjoined tendon mseited into tiie pubic fascia in 
onlj 4G cases 
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Fie to— A simple and quick method ot subcuticular cosmetic skin suture 
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Medial Displacement of the Cord —This procedure is simplj an additional 
stop m technique Lurjbodi Knows that if leeurrcmc does follow the lierma 
operation it almost aluajs takes place it the internal nng at the lower end of 
the incision over the pubic bone or in the line of deep sutures TJ e procedure 
that I emploj helps to reenfoieo these weak spots I Ime used it smee 1910 
in suitable cases and it has gi\en a lower percentage of reemrence than the 
usual ope lat 10 n 



rip 300 — Inguinal hernia operation The authors methol of displacing the cord to get it 
awaj from the suture line thus lessening the danger of recurrence 

The regular operation is followed up to the point wl ere the cord is trans 
planted The cold is made as small as possible by removing all its fattv cover 
mgs lent ing only the vas deferens and the spem atic sessels The upper flip of 
the aponeurosis is freed from the internal oblique as far as the outer border of 
the rectus muscle 

Tlie cord is placed on the internal oblique % to 1 inch (1 2o to 25 cm ) 
intern'd to the deep sutuie line the evict distance depending on the length 
of the cord and letamed in this, position b> one or two interrupted sutures 
These sutures arp inserted external to the cord internal to the deep suture line 
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and they unite the inner surface of the aponeurosis to the nilcnnl oblique and 
conjoined tendon (rig 100 ) 

Sometimes it is advisable to place an additional stitch internal to the in 
tcmal ung just above the cord and I often suture the aponeurosis to the deep 
suture line as high as the lover edge of the internal ring The flaps of aponcuro 
sis are overlapped bj bringing the edge of the upper flap don n and stitching it 
to the under surface of the lover flap which is then turned up and tacked to 
the upper flap 

This method of closure rccnfoiccs the intern il ring bj changing the angle 
of the cord as it leaves the ung and bj getting the cord awaj from the deep 
suture line it places a strong double breasted barrier of aponeurosis dircctlj 
over the internal ring and the deep suture line it permits Aim union between the 
fascia and the aponeurosis along the deep sutuie line so that the internal ring 
and the line of deep sutures the usual points of recurrence following the regu 
lar operation arc doublj recnfoiccd 



Ff 101 



Fig. 101 — Stctten a method brings the cord tl rough a silt In the lower flip of aponeurosis 
which Is carried across the cord and overlapped on the upper flap 
, . Fig 10* — ' Scott » method brings the cord through the overlapped aioneurotlc flaps e* - 

point halfwaj down the 1 ne of lncla on TI - - ‘ • ■*- 

loner cad or the wound to he close I firm ) 


s gives an oblique Ingu nal canal and permits the 


Theie is no danger of getting the suluics tight enough to cause pressuie on 
the cord m spite of the increased length of the canal because the bed for the 
coid is formed entirely bj muscle and no pressure is exerted on the coxd from 
the inner side 

This operation cannot be used when the spermatic cord is abnormally short 
as in hernias associated with maldcscended or tmdescendcd testes 01 m recur 
rent hernias when the aponeurosis of the external oblique is deficient or has been 
replaced bj scar tissue When the internal oblique is deficient the reenforcing 
sutures unite the aponeuiosis to the cicmaster and the tiansvcrsalis muscles 
Closure or Obliteration of the Internal Ring — -Many operations have been 
devised to tighten or obliterate the internal inguinal nng Stem lias devoted 
much study to the subject and has published a ver^ ingenious operation Stetten 



232 iiipnia 

bi ought the cord through a slit in the aponeurosis of the external oblique muscle 
while Seott brought the eoid through the center of the overlapped aponeurosis 
Numerous variations of these methods have been published 

DIRECT INGUINAL HERNIA 

The operation foi direct inguinal hernia js not followed bj the same high 
percentage of cures that is the rule in the indirect variety Several factors 
arc responsible for this state of affairs They are neglect in recognizing the 
direct hernm at operation, failuro to realize that the ordinary operation for 
indirect hernia is insufficient in the direct type bilateral operation a poor 
selection of cases and the fact that the direct hernia is usually a recurrence 
which makes the closure much moie difficult 

A number of modifications of the indirect heron operation have been de 
vised lor the cure of direct hernia and when the hernia is small some surgeons 
do not transplant the cord 

Direct Hernias That Usually Recur After Operation —There arc a certain 
percentage of direct hernias that can seldom be cured by operation large 
dnect hernias m the obese 01 m subjects who have poorly developed abdominal 
muscles in both lower quadrants hernias that lulge from the anterior superior 
spine to the edge of the rectus and those that show on examination almost 
complete absence of the conjoined tendon and a separation of the aponeurosis 
of the external oblique 

Varieties of Direct Hernia— There arc two forms of direct hernia the 
first variety pushes its wav through the conjoined tendon and emerges at the 
external ring the second vanetj bulges around the outer and lower edge of 
the conjoined tendon and decreases in size as it extends < utward toward the 
deep epigastric arterj This tape of hernia is usually more favorable for opera 
tion than the first variety 

Bladder in Direct Hernia — The principal danger m operating on direct 
hernia is injnry to the bladder which is frequently adherent to the inner wall 
of the sae Prevesical fat on the inncrside of the sac should always be looked 
for and the sac must be opened on its outer side as far as possible from the 
inner wall With the sac held open the bladder can often be seen as a flnetuat 
ing cystic tumor below and toward the median line Traction on the sac wall 
causes the tumor to disappeai but it recurs as soon as tension is released (Tor 
further information see the chapter on hernia of the bladder ) 

Will le found the bladder present in 50 per cent of 42 dirce hernias I be 
lieve that it is practically alwajs in the inner part of a direct hernial sac 

Injury to the Bladder—' The treatment of accidental injuries to the bladder 
is fully considered in the chapter on hernia of the bladder If the bladder 
is in the sae the latter should be carefully resected at a safe distance from the 
bladder and the nock of the sac closed bj a purse string suture or preferably 
by a running suture such as is used for peritoneal suturing clsewheie sewing 
from within outward so there will be no unnecessary pulling on the bladder 
Recurrent Inguinal Hernia — Recurrent inguinal hernias are almost al 
ways of the direct variety even when the original protrusion was indirect The 
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importance of making a wide dissection, and securing bioad fascial flaps w ell 
bejond the scar tissue of the pi e\ ions operation before attempting to deal with 
the sac, cannot be o\ei emphasized The ns deferens and spermatic vessels may 
be found anywhere in the seal tissue, their position depending on the technique 
of the formei operation Tlicj mi\ he above the aponeurosis, between the lajers 
of the aponeurosis, the} mav lie on the internal oblique, or they maj be found 
below the internal oblique and trans\ersalis 

Operation for Direct Inguinal Hernia 
llanj surgeons make the mistake of tr}ing to adapt the indirect hernia 
operation to dueet hernia Tins in part accounts for the high recurrence rate 



in direct herma operations ‘While the indirect henna is congenital and de 
scends through the internal inguinal ring into a long narrow sac m the in 
gumal canal, the situation in direct hernia is very different from an anatomical 
standpoint The cause of direct hernia is a deficient fascial floor in the lower 
portion of the inguinal canal and Hesselbach s triangle The sac is oval or 
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saucer sliajvd anti has a n«le btsc which is m close pioximity to the Madder 
on its. medial side I or tins reason it is lust not to open the sac unless it pre 
xents a long narrow diverticulum m which rase it should be opened ligated and 
excised 

As a rule the sic is inverted by means of a purse stnng suture and the 
floor of the canal is limited In inteirupted sutmes of fine sill or cotton 
Tinall} , this new postenoi w til is furtliei reenforced bj i second row of inter 
rupted sutures that further inveit the floor of tlie inguinal canal to make it 
strong ind flint If the hernial opening is hi„e it is often advisable to sutrne 
tlie fascial edge to the fnsen of the inguinal ligament with interrupted stitches 
of fine sill oi cotton (1 igs 103 and 104 ) Andrews (T ) was one of the first 
surgeons to point out the importance of suturing fascia to fascia and not to 
led muscle 



Ug 101 — Operation for snail lirect lnirulnnl I ernla future of transversal!;. faala to the 
Inguinal (loupirts) ligament 

Duett Ucnin is icillj i ienti if hernia The onlj thing it his in common 
with the indueet tjpe is that both of them make their exit through the external 
inguinal ring 

Hoguet s Operation — After exposing the hernia hj the usual incision the 
indueet sac which is alwajs present is located separated from the cord and 
opened The deep epigastric vessels aie not divided By traction on the oblique 
sac the direct sac is drawn to the outei side of the deep epigastric vessels and the 
two sacs are converted into one before opening There is much less danger of 
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wounding the bladder when this is done than when the direct sae is opened 
internal to the epigastric vessels, (Figs. 303-106.) 

Tanner described a “slide” operation that has given good results in direct 
inguinal, recurrent, and .strangulated hernias. Briefly, it is a slide downward 
and laterally of the lower rectus sheath and conjoined tendon to reenforce the 
posterior wall of the inguinal canal or to close the entrance to the crural canal, 


Detp epigastric vcaarls 



Deep epigastric ves. 






Vie 100 — Combined direct and indirect Inguinal hernia Tha direct sac has been con- 
verted into the indirect \ariety. This is the safest way to deal with a direct sac on account 
of the proximity of the bladder. 

and therefore it is a modification of the Bassini and Lotheissen operations. The 
method is especially adapted to certain direct hernias and indirect hernias where 
a posterior repair is indicated for a large internal inguinal ring, dell ’Oro also 
used a slide operation Employing a transverse abdominal incision, he sutured 
the reetns sheath to Cooper’s ligament. Mattson also turned down a flap from 
the anterior rectus and pyramidalis fascia and sutured it to Cooper’s ligament. 
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Short Median Cosmetic Incision for Hernia Operation — IV small re 
duciblc licrnias m females Morcstm made a xcrtical incision VA to 1 y 2 inches 
(3-4 cm ) long m the nudlinc m the mons veneris just aboxc the os pubis and 
down to the aponeurosis The wound is retracted to a point oxer the inguinal 
canal, the hernia exposed and the operation earned out in the usual manner 
When the w ound Ins healed there is a verj small scar which is complete!} cor 
crcd by the pubic hair 



Fig 107 — The Inguinal canal In the female 


"Winter described a similar operation as follows A 3 inch (7 5 cm ) median 
incision is made just above the pubes thiough the si in and superficial fascia 
The incision i$ retracted to one side the aponeurosis exposed over the inguinal 
canal incised and the usual operation done The incision is then retracted to 
the opposite side and the second hernia lepaired, finally closing the subcutaneous 
ussucs and skm 

Short Oblique Incision for Inguinal Hernia Operations — -Many Italian 
surgeons use a very short oblique incision made between the superficial cir 
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cumflcx iliac and the superficial epigastric vessels No vessels arc tied, and 
the inguinal canal is exposed by letractmg the small opening m different direc 
tions 

Inguinal Hernia Operation in the Female — It is easier to cure inguinal 
hernia m the female than m the male because there is no cord to prev ent com 
pletc closure of the internal ring and the inguinal canal I have found that the 
best plan is to leave the round ligament undisturbed and include it m the deep 
sutures (rig 107 ) Lucas Championmcrc remov ed the sac excised the round 
ligament and overlapped the flaps of aponeurosis Kell} transplanted the round 
ligament and did not remove the sac if it was small (I might remark here 
that hjdrocelc of the canal of Nucl is sometimes difficult to distinguish from 
hernia ) 

Method of Removing a Very Adherent Sac — I have ol served that when 
it is difficult to remove the sac the dissection can be facilitated bj filling the sac 
with strips of gauze to outline its walls 

Position of Patient During Operation — After the deep sutuics aic placed 
the wound is kept relaxed In elevating the shouldcis and flexing the thigh This 
position winch I have found cspeciallv valuable in direct and large recurrent 
hernias should be maintained as long as the patient is kept m bed 

Transplantation of Fascia Lata m Hernia Operations 
Kirschncr leenforced the henna operation b} securing a strip of fascia 
lata from the thigh The strip of fascia should be longer than the area to be 
covered and 2 to 3 inches (5 to 7 5 cm ) wide Tins free ’ transplant is cut 
off and tacked ovei the line of suture of the aponeurosis of the external ol liquc 
According to Kirscimei the ad\ mta»cs of fascia lata are its nccessibilit} 
abundance sticngtli inclasticitv its readiness to henl in when transplanted 
and it can be cut to fit an opening of any shape (Tigs 10S and 109 ) 

After considerable experimental stud} Gallic and Lc Mcsurier found 
that the best results followed the use of fascia lata in the form of narron strips 
six or seven inches (15 to 17 5 cm ) long and one quarter inch (6 mm ) wide 
These stups me thicaded upon a curved large c}cd needle and woven into the 
edges of the surrounding muscles and aponeurosis much as a socl is darned 
Masson lias devised a faseia stupper which si oitcns the time required for 
an operation using fascia lata strips as suture material Tlio stripper is intro 
dneed through a short incision on the outer side of the thigh the inner tube 
tlueaded with the fascial strip and pushed down until the desired length of 
fascia is secured This is cut off bv pushing down the outer tube which has a 
cJttmg edge Thus a long strip of fascia can be cut into three or four sutures 
f have found that many patients object to the small incision necessary to seeure 
fascia lata from the thigh Collins (DC) and Clarl and Haslumoto have pub- 
lished excellent papers on the technique of the application of fascial sutures 
Burdicl Gillespie, and Higmbotbam reported 1 48o operations on 1 092 
patients in which fascial sutures wcie used Infections were more common than 
w ith other sutures two patients died from hemorrhage caused b} the needle a 
recurrence rate of 29 per cent was partly the result of weak spots produced by 
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the largo fascia needle At rcopc ration no evidence was found of the fascia 
sutures so the method was abandoned in favor of a silk and cotton suture 
Mam surgeons who foimcrlj depended on fascial sutures or grafts have 
abandoned this method m favot of the simpler Cooper s ligament operation winch 
gives cqnalh favorable results even m recurrent inguinal hernia operations 
once the surgeon becomes cxjiciienccd in the technique Tiic important step 
as emphasizid b> Swenson and llatkins is to j revent nnj tension on the deep 
sutures bj making a relaxing illusion in the internal oblique aponeurosis near 
the midtine where it joins the anternu rectus sheath Tins relaxing incision 
Lxtinds from 1 inch (2 5 cm) above the symphjsis pubis uj ward for 3 to 4 
inches (7 5 to 10 cm ) 



Disadvantages of Fascia Sutures — I asm sutures present certain short 
comings that arc not found in the iaseial patch There is a tendenej among 
surgeons Jiowevti to rclj more and more on the skillful nj plication of silk 
and cotton stitches in repamng laigt and reemrent hernias 

The surgeon experienced in the use of sill and cotton stttnics m simple and 
difficult hernias appuientlj secures as good results as the operator who depends 
upon fascia sutures Swmton and Sandeison of the I ahe\ Clinic in 1941 re 
ported 242 hcmiorrlnphies with silk suture and cite the following objections to 
fascia operations induration in the abdominal wound a defect m the thigh 
when the fascia lata wound was not closed and when closed discomfort from 
the tightening that often causes criticism This bears out tbe observations of 
W akelc 7 who reported a lar 0 e number of fascia operations on recruits duun D 
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World War II It was necessary to invalid many of the men home from the 
fighting forces because they complained of pain in the outer surface of their 
thighs whole fascial grafts had been taken months previously by some fancy 
fascitomo 

Zimmuimm also pointed out the following disadvantages of fascia sutures 
(1) the stups arc thick and heavy and rcqunc very large needles with then 
attendant tiauma (2) the technique is difficult and cumbersome, (3) an added 
operation is required to procure the strips from the thigh and the defect thcie 
often causes discomfort 



The Fascial Fateh 

The fascial patch Ins certain advantages over the fascial suture the patch 
can sometimes be secured from the external oblique fascia, it is easier to use 
than fascia stitches in obese patients there ls less constriction of the abdominal 
contents, there is no meiease in mtra abdominal pressure with its danger of 
pulmonary complications, the operation is short' t ami less complicated than the 
fascia suture method, it requites less handling of tissues, thcie is minimum 
danger of injury to blood vessels and nerves 

Technique for Applying the Fascial Patch — Small patches can oeea 
sion ally be secured from the aponeurosis of the external oblique muscle As 
a rule, it is more satisfactory to secure a patch of fascia lata shaped to fit the 
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heruial defect from the middle of loner third of the latcial aspect of the thigh 
Tho patch is trimmed and notched to fit snugly around the spermatic cord at 
the internal inguinal ling (Tig 111 ) No fattj or loose areolar tissue should 
be left in the wound where the patch is to be fitted With the patch in position 
it is finnlj anchored in place with interrupted sutuies of fine silk or cotton to 
the lacunar and inguinal ligaments below Next the upper edge of the patch 
is tucked well up under the conjoined tendon, transvcisalis fascia and internal 
oblique muscle, and fixed with interrupted stitches of fine silk oi cotton 

The transversahs and internal oblique fascia are sutured over the fascia 
patch, but under tbe coni, to the inguinal and Cooper's ligament, with inter 
rupted stitches of silk or cotton (Fig 112) 

Tho operation is completed b> uniting the aponeurosis of the external 
oblique to the inguinal ligament oxer the cord, aiul the skin incision is closed 
Interrupted sutures of fine silk or cotton arc used throughout 

Gould sutured a broad patch of fascia o\er the fascia strips used for the 
deep sutures, and aptlj termed it "patching the darned hole " 

I*£rcz Fontana dcscubtd an excellent flap operation After uniting the 
transversalis fascia and conjoined tendon to the inguinal ligament, he secures 
a stnp of fascia from the innei leif of the aponeurosis of the external oblique 
and sutures it oxer the eoid to the inguinal ligament, then imbricates the 
aponeurotic llaps oxer the fascia patch The wound is then closed in the usual 
manner with interrupted sutures 

Zimmerman suggested reenforcing the suture line with a fascial patch or 
a strip of fasci i from the outer leaf of tho aponeurosis of the external oblique 
to strengthen the tiansvcrsalis fiscia The internal oblique muscle is separated 
from the transversus lajer and held upwaid xvith a retractor, while the aponcu 
rotic flap is sutured down to the transxcrsalis fascia The internal oblique is then 
permitted to drop back into its normal position, covering the suture line like a 
trap door No sutures are placed in the internal oblique muscle The fascial 
edge is sutured to the inguinal ligament and the free flap of fascia is stitched 
down so as to imbricate the fascia, and the wound is closed Interrupted sutures 
of fine silk or cotton are used throughout the operation 

Williamson, in 1941, reported 1G3 elective hernia operations with fascia 
craft, and a recurrence rate of 1 3 per cent in indirect inguinal hernias and 8 3 
per cent for direct inguinal hernia in men Singleton and Stehouwei, in 1945, 
stated that in 129 patients with large hernias the fascia patch was used with local 
anesthesia There w ere only 14 recurrences in this series 

The Fascia Flap Operation — This method was used by Beach in 300 in 
guinal hernia operations with a xerj low recurrence rate He made the skin 
incision well to the medial side of the internal inguinal ring lifted a large square 
shaped flap from the aponeurosis of the external oblique, turned it back, and 
ligated and excised the hernial sac The reflected flap is then passed under the 
cord, drawn into its former position, and sutured The wound is closed m the 
usual manner Fernandez de Castro also starts the slan incision well to the 
inner side of the internal inguinal nng so as to give a better exposure of the 
transvcrsalis and rectus fascia 
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Fig*. 332. — The fascia 1 patch- The upper ei tee of the patch 13 tucked up under the con- 
joined tendon, transveraalia fascia, and internal oblique muscle. Bnd fixed with Interrupted 
sutures. The tronsversalls and internal oblique fascia are sutured: over the patch, under the 
cord, to Cooper's and the Inguinal ligaments. 
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The Cutis Graft Patch 

The cutis graft is lcsilih available and ma\ lie used msteid of fasen or 
icdon patch or graft After the brr,„a! sac has hetn <Ir»ccM out ami 
ligfltwl the fasen edges are Inought together ns well as possible with inter 
rupted sutures of medium cotton or sill a gnft is take,, from the wound flaps 
or from the anti nor external surface of the upper third of the thigh The 
epidermal laser is cut nwaj with a B km graft razoi Then tl e shm graft is cut 
and shaped to At the hertml defect and wcuicU sutured with interrupted 
flue silk or cotton stitches The fit should !>e l emoted as well as possible from 
tin graft It is important to close tic wound cartfuUj and to Iea\ c no dead 
spaces or pod its which might increase the danger of infection The subcu 
tancmis tissues md si in ue closed in the usual mannei (I ig 113 ) 



Conmday who has 1 ad ext ensue experience with this method cites the 
advantages of the cutis gi ift ns follows it heals rapidly and well it is strong 
and stable from the tune of oj oration it has gieat v lability and is able to sur 
vive under adverse conditions it possesses marled tensile strength it has a 
good blood snpplj it assumes the function of the part it replaces as it is gradu 
ally converted into fibrous tissue 

Mau xeported 137 hernia operations with the cutis giaft Swenson and 
Harkins have had good results with the cutis giaft m large hernias 
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Other Operations 

Floss Silk Lattice Repair — floss silk lattice tepair has been, employed in 
500 eases In Maingot with pood results foi direct hernia Brigadier Edwards 
remarks that in the hands of Maingot the results ha\e been good Other suigeons 
have not been so foitunatc even though the immediate results aic good, many 
patients turn up months latci with sinuses m the hernia repair that open and 
drain Tantalum mesh lias been used with success for largo hernias 

Intraabdonunal Operation for Inguinal Hernia — This method was used ex- 
tensively by Laltoquc with good results Jacobson lias impiovcd on the tech 
nique proposed by La Roque for hernias not due to a deficiency in the fasen 
of the transversus abdominis 

Abdominal Operations Through the Hernia Incision — Extensive abdominal 
or pelvic operations that necessitate enlarging the hernial opening should not 
he attempted because of the difficulty m closing the hernial ring tight The 
hotter plan is to complete the hernia operation, tlun make a midlmc or lateral 
rectus incision for the other operation 

The Removal of the Appendix Through the Hernia Incision — It is pos 
sihlc to icmovc the appendix through the hernial incision I believe, how- 
ever, that no attempt should he made to remove the appendix unless there is a 
hisfoi^ of attacks of appendicitis, 01 the appendix is huge and readily palpated 
through the right internal ring, and the cecum fieely movable and easily drawn 
down into the wound 

Occasionally the appendix is m the hernial sac ami it may he inflamed, 
gangrenous, or the site of an abscess When an mfcetwl appendix is removed 
through a henna incision I always make a stab dram in the appendix region 

One of the best combined operations for appendicitis and hernia was de 
scnbcd bv Torek, as follows The usual skm incision foi hernia is extended 
as far as the antenoi superior spine of the ilium and the aponeurosis is split 
from the external ring outward and upward, separating at the upper end the 
fibers of the external oblique muscle for a distance of 1 to iy 2 inches (2 5 to 4 
cm) The flaps are retracted, the internal oblique and transversalis muscles 
split in the direction of their fibers the peritoneum is exposed and opened, and 
the appendix removed and the wound closed The hernia operation is earned 
out according to the technique alrcadv described Morrison begins the incision 1 
fingerbreadth above the internal inguinal ring, and limits the liemio appendiece- 
tomy to childten and young adults Belchor Costa advocates the loutme rc 
moral of the appendix when operating for right inguinal hernia 

Elephantiasis Complicating Hernia — Elephantiasis is not an uncommon 
complication of inguinal hernia m tiopical oi semitropical countries The best 
procedure is to opciatc on the hernia first, then deal with the elephantoid 
scrotum This is done, provided the hernia is small Large irreducible hernias 
when complicated by elephantiasis are dangeious operative risks because of 
the danger of cardiac or pulmonary complications follow mg the increase in mtra 
abdominal pressure when the viseeia are leturaed to the abdominal canty' 
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OPERATIONS FOR HERNIA AND UNDESCENDED TESTIS 

The testis may lie found in nnj of the following locations in the abdo 
men, at the internal ring, in the inguinal canal, below the external ring in the 
perineum in the femoral region or it mn\ he interparietal (m the abdominal 
wall) 

When the testis is as high ns the internal jing it is usuallj advisable to 
place it in the abdominal cant} when it is in the inguinal canal or beyond 
the external ring it can almost alvvavs be brought down into the scrotum 

In cnrlv tunes the surgeons removed the testis The testis is no longer sac 
rificcd Its importance to the future development of the patient from an endo 
crinc standpoint is recognized and an ctlort is always made to preserve it and 
to place it m the scrotum if possible if this cannot I e done it should be replaced 
in the abdominal cavity 

Pannett stated that when the testis is replaced in the abdominal cavity its 
secretory function is not interfered with but there will be no spermatogenesis as 
the seminal tubules arc unable to scirctc on account ot the high mtraal donuaal 
pressure 

Operative treatment is seldom indicated in children under four years of 
age The best treatment for these little j iticnts w massage and tnction on the 
cord and testis to favor descent Operation is most satisfactoiy when the pa 
tient reaches the age of ten or twelve years At times anterior pituitary ex 
tract give good results and occasionally small doses of testosterone propionate 
may be administered once a week for a short period of time The latter drug is 
dangerous and often causes marked enlargement of the prostate in young boys 

A tmss should not be fitted to a henna associated with undesccnded testis 
unless it can be done without making the least pressure on the testis If it is 
impassible to separate the testis and the henna operative treatment is usually 
advisable 

The most favorable age foi operation for undesccnded testis is Ictvvccn 
the tenth and twelfth years. In very vonng children the testis and cord stme 
tures arc so small and dchcato that it is difficult to handle them without injury 
It Urn apetahum. la delayed beyond, the twelfth year tl e development of the 
testis is retarded and it is more difficult to bring it into the scrotum "McKenna 
states that the most favorable age for opeiation is from the fifth to the ninth 
year 

Many operations have been devised to hold the testis in the scrotum 
Monod and Richclot sutured the cord to the pillars of the external ring Cheync 
and Tufficr caused traction to be made on the testis from a distance Bgrard 
sutured the cord to the tunica vaginalis testis and Ombrtdanne earned tie 
testis to the opposite side of the scrotum and fixed it there with a suture Tomm 
has reported good results in 85 7 per cent of all patients treated by the Ombre- 
darrne operation 

Bevan’s Operation — The best operation for uudescended or maldcscended 
testis is the one devised hr Devan in 1899 the incision through the skin snh 
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Is stripped from the cord leaving only tic % es'Pls and vas deferens It Is seldom necessary 
to divide the spermatic artery anJ veins (A) future of the tunica vaginalis testis over the 



Fig U4B. — Sevan s operation for undescended testicle A pocket for the testicle Is formed In 
the scrotum by blunt dissection 
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cutaneous tissues and aponeurosis of the external oblique is made just ns for 
a hernia operation The crrirmtci muscle and trumcrsalts fascia me incised 
and the sac is sepal a ted fiom the cor»I The sac is verj thin and ls easily torn 
especially m children It is divided and the upper portic n ligated and excised 
the low ci jortion is treated the sane as in congenital hernia in which the sac 
communicates with the tunica vaginalis The portion of sac lung in contact 
with the testis is sutured over it 

The testis is lifted up out of its bed the coid lengthened as much as pos 
siblc bv gentle traction and at the same time the fascial binds which are seen 
m the cord arc loosene 1 all the surrounding fascia is stripped from the cord 
leaving only the vessels mid the vas defuens which lie behind tie posterior 
layer of the peritoneum atul thev are separated from it by blunt dissection 



The vessels pass upward and inward and the vas deferens passes down 
ward and inward from the external ring After the vessels and vas deferens 
are carefullj freed it is usually possible to bring the testis down into the scro 
turn three to four inches (7 5 to 20 eni ) below tlic external ring (Fig 1144) 
If the testis docs not come down it may lie neeessarv to divide the spermatic 
artery and veins between ligatures to secure sufficient lengtlemng of the coni 
Bevan has found tl at tins was necessary m onlj al out 10 i cr cent of Ins eases 
Iscxt a pocket is formed m the scrotum 1 } blunt dissection (I ig 114B) 
the testis placed in it and the upper part of the pocket closed bv a purse string 
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suture 'which is pissed tluou„h the daitos and plaecd in such a way as to avoid 
making pressure on the cord This suture prevents the testis from entering the 
inguinal canal or being dislocated above the ring on to the aponeurosis (Fig 
115) The wound is closed wit! out transplanting the cord or suturing the 
testis in the scrotum 

Results Following the Sevan Operation — Colej and Hoguet reported 
441 cases in which the Bcvan oi oration was cmplojed with the following re 
suits there was not i single ease of garigiene of the testis in the majontv 



Up 118 — Torsion of the cord and strangulatlon^ot tie testis tilth four complete twist* of the 

of cases the testis remained in the lower or middle pan of the scrotum and m a 
numbei of eases it was near the estemal ung when the testis was normal at the 
time of operation it continued to develop atrophied testes did not grow after 
operation 

A few cases of gangrene of the testis following the operation in which 
it was necessary to divide the sperm itic arterj have been reported in the lit 
erature I believe these had results maj he avoided if the tissues are handled 
verj gentl> throughout the operation 
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Calvcrlcy pointed out that before operating on patients with small testes, 
their attention should be called to the condition If the small testis was acci 
dentally discovered later bj the patient, he would blame it on the operation 
Results Following Operation for Undescended Testis and Hernia — Tite 
results following operation for undefended testis and hernia are much better 
in children than in jouths or adults Cole} stated tint no recurrence of hernia 
had been observed in 314 operations for undcscendcd testis and hernia 

Torsion of Testis and Hernia — Torsion of the testis and cord are rare!} 
due to a eo existing congcmt ll inguinal hernia I recall a boj of the jears that 
I operated on for strangulation of the left testis There were four complete 
twists of the cord and the testis was dark and swollen The cord was straight 
died, hot compresses were applied, and the icstis was saved (Fig 11G ) 
Bennett Jones has admtrablv reviewed the literature on the subject 

Inguinopenneal Hernia-— Ingumopoi meal hermi is due to maldcscent of 
tho testis into the perineum The sac is freed and mated as in congenital 
hernia A new tunica vaginalis is formed fiom the lower portion of the sac 
If the cord is short, it is not transplanted and the testis is placed in a new bed 
m the scrotum ns described in Bevnn’s operation Rea lias written at length 
on the fate of the pci meal testis 

Newgrowths in the Undescended Testis— New grow tbs in undescended 
testes arc rare Cunningham collected from the literature 452 eases of tumors 
of the testes, m 40 of these, the testis was impcrfecllj descended Lipshutz 
has made a careful stud} of the pathologj of tumors of the undefended testis 
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CHAPTER XVII 

GENERAL TREATMENT, ACCIDENTS AND COMPLICATIONS 

PREOPERATIVE CARE 

Simple or Uncomplicated Cases. — TJtc average patient with nonstrnngu 
Intcd inguinal hernia conics to opcntion in good condition and requires little 
preliminary treatment lie should how ev cr, spend the night preceding op 
cration at the hospital to become accustomed to his hod and to receive what 
cvci preparatory treatment is necessary 

A mild cathartic is usually administered the night before and a low enema 
is given the morning of the opcintion Drastic purging and repeated enemas 
are not only unnecessary but actually harmful ns they dimmish the “tone” 
of the intestines and predispose to postoperative intestinal paresis and gas 
pains It is very important for the Madder to he emptied just before the op 
cration 

"Wound Hilling — There are certain measures that hasten wound healing 
and aid m a prompt recovery a low ascoihic acid and plasma level calls for a 
week’s prcopcrativc treatment, with daily doses of 1,000 mg of ascorbic acid, 
with vitamin B complex, preferably intravenously or mtiamuscularly, trans 
fusion for a low blood cell count , and a high caloric diet of proteins, fats, carbo 
by drates, and fluids 

It is expensive and impractical to test each patient for ascorbic acid and 
vitamin deficiency therefore, the usual plan is to carry out the routine admin 
istration of ascorbic acid and vitamins for all patients 

Complicated Cases — The dangers of opeiatmg on large irreducible hernias 
in obese patients and the complications that may occui in patients with cardio 
vascular renal or pulmonary disease, are taken up in the section on prognosis 
The preliminary ticatmcnt of irreducible scrotal hennas that have lost 
their right of domicile in the abdominal cavity is the same as that for irreducible 
umbilical hernias and is described in the chapter on umbilical hernia The 
object of this preliminary treatment, which requires two to six weeks' time or 
longer, is to reduce the mtraabdoramal fat so that the hernia can be reduced 
with as little increase ns possible m intraabdominal tension, thereby lessening 
the danger of cardiovascular and pulmonary complications 

Patients suffeiing from advanced pulmonary disease should never be op- 
erated on for hernia except in case of strangulation Bronchitis or a cough of 
any kind should be cured before operation as the lecumbent postoperative posi 
tion favors the development of hypostatic congestion of the lungs or pneumonia 
and the persistent coughing favors the recurrence of the hernia 

Before operating on large or only partially reducible hernias, the intestines 
must be thoroughly emptied to decrease mtraubdomiml tension as much as 
possible 
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Sliding 1 Hernia — When it is difficult to locate and free the sac, especially 
in large hernias, sliding hernia of tlic large intestine or bladder is always to be 
thought of Sliding hernia on the right side usually involves the cccum and 
appendix, and on the left side it involves the sigmoid A portion of the blad 
dcr maj be included on either side, and rare!} it maj be the sole content of the 
hernia (Foi additional details sec chaptci on sliding hernia ) 

ANTISEPTICS, NEEDLES, AND SUTURES 

Antisidticjs tor tiu Skis — The best antiseptic is tim.hu c of mcrcresm 
(stainless) Iodm should not be used, ns some patients have a decided ldio 
syncrasj foi iodm There aie other antiseptic solutions that equal it in germi- 
cidal power and do not blister and lintatc the shin 

Another good antiseptic which also contains a fat solvent, is McDonald's 
solution, consisting of act tone 40 parts alcohol CO parts to which is added pjxol 
2 parts 

Neoilts — I use a full tuned round pointed needle for all the sewing ex 
cept for the shin Some operators use a full curved cutting point Hagcdom 
needle for all the suturing De Gaimo used a lound full curved cervix needle 
% inch (2 cm ) long, with the point filed off (Foi additional information, see 
the chapter on general considerations ) 

Sutures — 

The Silk Suture — Stlk is the most generally used of the nonabsorbable 
suture materials It was popularized by Halsted in the early nineties and has 
come into use by a majority of surgeons in recent jears It has certain ad 
vantages over cotton it is stronger, and easier to handle in suturing and ligating, 
blood vessels, smaller sizes can lie used than with cotton, boiling docs not de 
stroy its tensile strength as in the case of cotton 

To secure the best results with silk there should be careful preoperative 
shin preparation, onl> the smallest sizes of sutures should be employed, all 
stitches should be interrupted and never continuous, tissues must be handled 
gently, tight sutures and mass ligation should be avoided, silk and catgut su 
tnres should nevei be combined stitches should be placed not closer than % inch 
(1 cm ) apart and the ends of the knot should be cut very short 

The Wire Suture— Tine alloj steel wire is the favorite suture of many 
surgeons With it, Baheock has secured outstanding results a minimum of 
infections and a veiy low recurrence rate in large hernias He emphasizes the 
importance of tying the wire m a square knot and cutting the ends veiy short 
He never uses silver wire as it breaks and fragments There is practically no 
tissue reaction to steel wne, less than with any other suture material, and it has 
far more tensile strength than any other suture 

The Cotton Suture — The cotton suture is efficient, inexpensive, and always 
available Although it has less tensile strength than catgut, silk, or hnen, it is 
easy to work with once the surgeon becomes accustomed to it The size of the 
cotton thread is not important as long as its tensile strength is greater than the 
tissues stitched together ITax, in 1946, published an excellent review of the 
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history of the cotton suture lie prefers No 50 cotton using it for all layers 
of the *ihdomina1 will l’or the deep stitches he simph doubles the thread 
Thai eh followed Tailor’s surest ion md use 1 No 24 cotton fm all the lajers 
from peritoneum to shin 1 prefer to use taiious sizes of thread for the dif 
ferent Inters Tliorck helioses that cotton is much less nntnling thin silk and 
con he used m infected wounds without dntigci of a sinus dtt eloping, ns there 
is no lnllltratioii of Jencocttes into cotton as occtiis with silk or linen Maicr 
has hid i similar cxpciicnce 

Meade and Oehsner uubcddid the \inous mate nils in hung tissue for 
ten dajs then tested the tensile pull The cotton sutures were still 100 per 
cent, while the other sutures lost tensile strength silk 2"> per cent linen 40 
per cent md catgut 70 per cent Ochsnei Ins stressed the adtantages of cotton 

Cotton is prefoiabls sterilized bj boiling for twentj minutes It should 
ho wrapped on a rubber or gauze spool The wooden spool e\p mds in water 
and the cotton shtinls so there is danger of fnjing or breaking the cotton 
fibers Autodavi sterilization weakens the cotton tlucnd, and wh deter is 
left otei lrom the opcialum should he discarded ns the cost is less thm flee 
cents fot cioh opentton Cotton loses much of its tensile strength if boded 
more thm once Rogers prefers cotton In cause the knot docs not slip as some 
times happens with silk 

ACCIDENTS DURING HERNIA OPERATIONS 

1 Injury to the Intestine — The intestine is sometimes incised by mistake 
for the sic espeudh in sliding heinns Ocensiouallt intestine is m the sne and 
is not recognized or is mistnl cn for omentum 

An accident il incision of the intestine should be icpurcd immediately bv 
Icmbcrt Mitutos oi if the opening is sen snnll a puisc string suture will he 
sufficient A second luiinmg stitch is used 1o reenforce the first row, and 
finally, a piece of omentum should be tael cd otcr the wound to pretent leakage 
and adhesions 

A loop or 1 nucleic or intestine mnj be caught m the libation of the sac 
This accident can always lo nunded if the sac is opened eten though it is tert 
small md caiefully c\ mimed befoit ligating its interior should also he in 
'peeted after ligating Ik foie cutting off the sac 

2 Injury to the Bladder — Tiic bladder is liable to be wounded in ant 
opcialion iot bciiui In dnect hernia the innct wall of the sac is often in 
contact with the blnddci which may Ire injured unless great care is taken in 
freeing and ligating the sac If the bladder wound is recognized and carefully 
closed there is little danger The serious cases are those in which a portion of 
the bluddci is excised bv mistul e for the sac or when the viscus is penetrated 
by the needle during the closure of the wound and the accident not recognized 
until sceerat horns latei when the symptoms of peritonitis appear (Tor further 
details see the chapter on hernia of the bladder ) 

A peisistent urinary fistula ma\ follow injury to the bladder neecssitat 
mg a subsequent operation to close it If a suspicious looking ' cyst ’ is cn 
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countered during operation the possibility of its being bladder can be excluded 
bj one of the following methods injecting methylene blue solution into the 
bladder, distending it with nr or water passing a sound into it and palpating 
the tip in the wound and by aspirating the ejst” with a fine hjpodermie 
needle and testing the fluid for urine 

Position of the Bladder in Infants and Children — In infants and joung 
children the bladder is situated higher than in oldei children Tins point 
must be borne m mind so is not to mistake the bladder for the hernial sae 

3 Injury to the Vos Deferens — The a ns deferens can be recognized by its 
bard cordlihc feel It is often intimately adherent to the sac m complete con 
genital hernia and dissection may be difficult Care must be taken not to in 
cisc or drude it If it is accidentally divided it should be repaired bj passing 
a fine plain catgut sutuic into the liuncn of each cut end mid then out through 
the yyall tjing a knot in each end ol the suture approximates the duided 
ends (rig 117 ) A better method is to cut ofT the ends obliquely and do an 
end to end suture by using a yen fine \o 1C (ambric needle threaded with silk 
such as is used m blood ycssel repair 



Fie 117 — Metl od of repairing the divided vna deferens by pa«sins a plain catgut thread throuel 
the lumen of each end and tjlnE a knot in each end of tl e thread 

4 Injury to the Spermatic Artery — The spermatic aiteiy can be located 
bj feeling its pulsation m the cord It should ncytr be unnecessary divided 
ns cases are on record in winch atrophj oi necrosis of the testis has followed 
the severing of this artery Gnfhths Bevan and others have shown that the 
artcrj of the vas deferens is usually sufficient to prevent atroplij or gangrene 
of the testis 

5 Faulty Ligation of Sac — The sac should nevci be ligated without first 
transfixing its neck m order to prevent the ligature from slipping Fault} 
ligation maj be followed !>} a slipping of the ligature before the deep sutmes 
arc placed and the escape of intestine and omentum through the opening if 
the ligature slips after the deep sutures are inserted it leaves a depression at 
the internal ring which predispose* to a recurrence 

6 Injury to External Iliac Vessels — While injury to the external iliac 
artcrj oi vein is rare the possibility of it should alwajs he remembered when 
passing the sutures through the ed"c of Cooper s or the inguinal ligaments 
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To avoid tins accident, the shelving edge of the inguinal ligament should be 
ucll exposed, and care exercised not to take too deep a bite in it 

In operating foi recurrent hernia, especial care must be taken to avoid the 
external iliac a easels, which arc sometimes very superficial on account of the 
thinning out of the inguinal ligament The needle should be guided through 
the shelving edge of the inguinal ligament by the tip of the index finger, or the 
finger can be placed to the outer side of the inguinal ligament and the iliac vos 
sels depressed ns the needle is passed through the shelving edge It is a serious 
accident to injmc the vessels When it happens, it is necessity to expose the 
vessel and suture the rent using a No 1G cambric needle threaded with human 
hair or the finest silk suture coated with petroleum jelly Every surgeon 
should have these needles and sutures in lus instrument big at all tunes 

Hanson reported a needle puncture of the iliac artery during an operation, 
by another surgeon, for recurrent inguinal hernia Hemorrhage eontinncd 
for three weeks until operation was undertaken for arteriovenous ancurvsm and 
both artery and vein were ligated above and below the injury Liter nmputa 
tion was required just above the knee 

In 1,000 operations for inguinal hernia, O’Conor wounded the external 
iliac vein in two patients while putting in the deep sutures In both instances 
ho was using a sharp cuivcd needle In one ease amputation of the foot was 
required, in the other the wound in the vessel was sutured without any after 
effects Sometimes continuous pressure for two hours will check venous hem 
orrhngc 

Ligation of the femoral or iliac arteiy is usually followed by gangrene of the 
extremity, and the procedure js not only dangerous but exceedingly difficult 
Babcock advises if blood spurts from the needle puncture, simply tying the 
suture which arrests the hemorrhage, and continuing with the operation How 
ever should the puncture be made with a large fascial suture needle, tbe above 
maneuver will not suffice and arterial suture will be necessary 

7 Injury to the Deep Epigastric Vessels — The deep epigastric rcssels arc 
easily tied if wounded unless the mjiny is inaccessible and located near the 
origin of the deep epigastric artery fiom the external iliac artery, when it is 
necessary to treat it the same as an injury of the external iliac artery, winch 
tra ywfc. Iwcw described Tvskwanw tepwtfed w «tisa m xehxciv he. accidentally 
severed the deep epigastric arterv at the point where it leaves the external 
iliac aitorv To control the hemorrhage lie was compelled (o suture the rent 
in the external iliac artery ne believed the accident was due to the use of a 
cutting edge needle 

Allen said that while operating on the second side of a double hernia be 
noticed blood in the abdominal cavity ne reopened the first wound and found 
a small bleeding vessel in the peritoneum jnst abov e the neck of the sic 

POSTOPERATIVE COMPLICATIONS 

The postoperative complications following a hernia operation are similar 
to those following other abdominal operations Complications direct or mdi 
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rect, occur m 10 to 20 per cent of all hernia operations under general anes 
thcsia The pulmonary complieTtions are greatly reduced by local anesthesia 
Gibson and Feltei reported, 1,878 hernia operations on 1,618 patients with the 
following complications bronchitis 32, pneumonia 34, cough 30, influenza 1, 
mfarct 8, embolism 1, empyema 1, pulmonary tuberculosis 5, laryngitis 1, 
skin dermatitis 6, infective diseases 21, infected wound 70, orchitis and 
epididymitis 21, spermatocele 1, hydrocele 74, \ancocele 23, hematoma 59 
Accidents at operation were \as cut and repaired 2, bladder opened 2, cord 
cut, testis excised 1, sigmoid nicked 1 , artcrv wound 1 

Beckman and Sullivan reported 2 000 hernia operations with 321 postop 
crative complications 1G per cent Fnllis reported 1,600 hernia operations with 
complications developing m 116 patients ns follows bronchopneumonia 14, 
bronchitis 7, atelectasis 6, pulmonary embolism 3, lobar pneumonia 1, pul 
monary mfarct 1, lung abscess 1, wound infection 16, hydrocele 14, hematoma 
13, atrophv testis phlebitis 3 In 800 cases there was 8 2 j per cent recurrence, 
indirect 7 4 per cent, and direct 11 6 per cent recurrence Complications en 
countered in tropical countries arc elephantiasis chylocclc and filarial lymphan 
giectasis 

All of the above quoted complications especially the pulmonary group 
are much reduced at the present time with the general adoption of early rising 
after operation etc A general decrease m complications is well expressed in 
the wise words of the noted Argentine surgeon, Professor Ivanissevach, who 
remarked “the whole progress of our art consists of technical improvements ” 

Respiratory Complications After Hernia Operation — Early rising follow 
mg hernia operations maihcdly reduces the frequency of respiratory and other 
complications Lucas studied the postoperative complications of 438 unilateral 
inguinal hernia operations from the point of view of postoperative respiratory 
complications lie found that anesthetics that depress the respiration are un 
satisfactory, and that patients with a history of an upper respiratory infection 
operated on within three weeks had a higher incidence of postoperative respira 
tory morbidity The lung on the same side as the hernia was most often af 
fected Lucas Geneves tfAis is accounted for 6y the pain on (hat side and the 
resultant hypoventilation after operation, due to diminution in *he movement 
of the diaphragm, with blocking of the bronchioles with mucus on account of the 
pain that accompanies coughing 

Chemotherapy was without effect on the sy mptoms except to lower tem 
peritnre Immediately following operation, and preoperatively if possible, 
breathing exercises are instituted to expand the base of the lungs These are 
repeated every four hours for the first forty eight hours postoperatively After 
this period they are done twice daily with the addition of abdominal and leg 
exercises 

McLaughlin and Brown, in 1946 in a senes of 1,407 hernia operations on 
Naval recruits observed pulmonary complications in 2 4 per cent of the men, 
usually atelectasis, lobar and lobular and bronchopneumonia 
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Effect of Sutures on Temperature and Pain — Silk and cotton sutures arc 
mueh less irritating to the tissues and cause less systemic reaction and fever 
than do catgut sutures This is slri! inglj demonstrated by tlie studies of 
Zollinger and 11} nn who compart d n senes of eases in which catgut had been 
used to a group m which the wound had been sutmed with cotton The ad 
vantages with -otton stitches was strikingly demonstrated 

1 loss postoperative indm niton octmrtd ind it icsolvcd more rapidly 
with cotton suturis 

2 Patients wlioso hernias were repaired with catgut usually required nar 
eotics to control pain while those with cotton repaired wounds were able to 
rest with milder sedatives 

3 Postoperative temperatures ranged higher in the patients who had cat 
g it sutuic of the wounds 

Allergy to Catgut Suture Material — Alanv patients arc allergic, to catgut 
sutures and extensive experimental and cluneal research Ins established the fact 
that in most of the eases of unexplained delayed wound healing the complica 
tion can bo ascribed to the patient s allergy to catgut Ilenry has done much 
work on tins phase of allergy 

Secondary Hemorrhage —The slipping of a ligature on a blood vessel 
may sometimes be followed by a hemorrhage that saturates the dressings and 
necessitates the opening of the wound and the ligation of the bleeding vessel 
A hematoma duo to oozing from veins m the cord may involve the operative 
wound the scioluni nnd extend part wav down the thigh If not treated it 
may rt quire two or three montlis tunc for it to he absorbed The best plan 
is to make a small incision over the mass evacuate the clot and apply firm 
pressure over the area to pi event any further bleeding Unopened hematomas 
are often the cause of postoperative hydroceles 

Traumatism of the Cord — Traumatism or rough handling of the cord is 
sometimes followed by thrombosis which is the usual cause of orchitis and 
epididymitis when they follow hernia operations If the veins in the cord are 
excised during a hernia operation postoperative hydrocele will frequently 
develop The veins should be left undistuibcd Swelling of the epididymis nnd 
testis can le minimized bv applying a linn muslin bandage to the scrotum im 
medially following operation 

Traumatism of the Testis — This condition is too often ovei looked as a 
complication of hernia operations A11 of us can remember the surgeon who 
handled the cord roughly duung his operation for hernia and it was taken 
for granted that tumefaction of the sci otum and a swollen testis would follow 
Whereas the suigeon who handled the tissues gently never had this complica 
tion Baker and Evoy have presented an excellent study of the subject They 
state that the tumefaction is due to an obstruction m the venous return circula 
tion and to prevent atrophy of the testis its capsule should be promptly incised 
from pole to pole at a point opposite to the vessels and epididymis This can 
be done under local anesthesia (rig 138 ) 
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Embolism and Thrombosis — Thrombosis at times develops m the aems 
of the cord or in the \cins of the omentum, as a result of traumatism or the 
ligation and excision of omentum Rarely it appears m the veins of the 
mesentery or in the \eins of the abdominal wall If it is localized, pain and 
swelling of the affected parts result If embolism occurs, it is usually m the 
lungs, and an infarct of the lungs is almost always fatal I hare seen embolism 
appear on the sixth day after an operation for hernia in a man fifty ^ ears old 
Death took place about fire minutes after the first pulmonary symptoms were 
noticed 



Tig 118 — Traumatism of the testlf Tumefaction of the testis Cue to the operation for hemta 
should be treated by prompt incision of the capsule of the testis 

Phlebitis of the femoial rein, with edema and swelling of the extremity 
of the affected side, sometimes follows an operation for inguinal hernia, with 
the ever present danger of pulmonary embolism Pulmonary embolism is most 
frequent after operations on the upper abdomen, about 1 to 300, while hernia 
is only around 1 to 1,200, being somewhat higher in large umbilical henua 
operations 

Thrombosis should be suspected when Homan’s sign is present, namely, 
tenderness or pain in the calf of the leg on dorsiflexion of the foot Often 
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it u accompanied by a moderate daily i isc m temperature Parsons states that 
in 95 per cent of the eases that terminate fatally, thiomboses have their origin 
in the lower extremities lie advises exploration of the femoral vein without 
delay and administration of dicumarol ns a prophylactic measme and also in the 
active treatment 

Ochsncr considers the prognosis of thrombophlebitis good as to life, bui 
without adequate and prompt treatment sequelae such ns edema, pain, ulcera 
tion, and streptococcic infection are likely The outlook is serious for the pa 
tient with phlcbothrombosis, even though he may not appear to lie gravely ill 
until the sudden appearance of fatal pulmonary sv mptoms 

The Prevention and Treatment of Embolism and Thrombosis — I have 
found that the administration of dicumarol and heparin are the best pieop 
crativc and postoperative measures to combit the danger of thrombosis and 
embolism Dicumarol produces its full effect in twenty four to forty eight hours 
and docs not interfere in any way with the hernia operation It 13 advisable to 
give 300 mg of dicumarol the first day, and 200 mg the second day Subsc 
quent dosage should depend on the protlnombm time as well as the ago and 
weight of the patient Antidotes arc fresh blood transfusion and high dosage 
of vitamin K Klcinsasscr, in 194G, made a complete review of the literature 
nnd reported a number of cases from an Army hospital He points out tint 
there nre two principal types of intravenous clotting, those with a manifest 
inflammatory reaction, and those without The latter arc the most dangerous 
because of the delay in diagnosis lie states that the incidence of thrombosis 
and embolism following surgical procedures varies fiom 0 02 per cent to almost 

1 per cent When an immediate coagulant action is desired Aggeler advises 
heparin along with the slower acting dicumarol Heparin and dicumarol will 
prevent the formation of thrombi Thev will not dissolve clots already formed 
but will limit their extension The danger of hemorrhagic conditions limits 
the usefulness of these drugs In an emergency, Lucia advises administering 
heparin for the first twenty four hours or not more than forty eight hours and 
continuing treatment with dicumarol neparm is expensive and is best given 
by continuous intravenous drip On the other hand, dicumarol is cheap and 
can bo administered orally, but must be controlled by complicated laboratory 
procedures so that blood clotting time is not dongeiously prolonged Scgard 
and Butsch and Stewart have written interestingly on the subject 

Other important preventive measures are early rising after operation and 
passive exercise for the patient who is bedfast 

Persistent Pain Following Hernia Repair — This condition is usually due 
to scar, ligature or suture compression of a peripheral sensory nerve The 
iliohypogastric and the ilioinguinal nerves supply the inguinal region, and 
pam is due to pressure on one or the other, or both There are two methods 
of treatment (1) reoperalion and dissecting the nerve free of adhesions and 
constriction by a ligature, (2) a simpler and equally effective method is to inject 

2 to 5 cc of a 5 per cent qumin urea solution into the sensitive area at weekly 
inten als Usually, three or four injections effect a permanent cure 
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Other Complications — Complications, such as shock, fever, bronchitis, 
pneumonia, crvsipclns, tetanus, ami infection of the wound, etc, that arc com 
mon to dll abdominal operations will not lie considered here O’Shea stated 
that m 1,016 patients operated on for hcinia there were deep wound infections 
m 3 82 per eent of the nonaeutc conditions and 13 58 per cent of infections in 
the acute oi emergency opciations 

POSTOPERATIVE TREATMENT 

1 Dressings — After operation the usual gauze diessing is applied, then a 
pad of sponge ruhliei oi two oi tluce gauze rolls, and firm piessurc is made bv 
a tight adhesive bandage Presume lessens the occurrence of such complications 
as subcutaneous collections ot seium oi blood clots Sulfanilamide powder 
favors the formation of seium pockets and should not be used unless the wound 
is nlreadj infected 



2 Position of Patient in Bed —The patient should be kept in a jack knife 
position bj elevating the shoulders on two pillows and hj resting the knee of 
the affected side on a pan of pillows In this position the muscles and apo 
neurosis arc relaxed, and there is lc*s strain on the deep sutures than when the 
thigh is stiaight (Fig 119 ) lie should get out of bed on the first or second 
daj after operation 

The Gatch bed is excellent for hernia patients It permits elevating the 
trunk and tlnglis, and the patient can be made more comfortable than in the 
ordinary bed 

3 Early Rising After Hernia Operations —Rest m bed after hernia opera 
tions has been a subject of considerable controversj among surgeons I be 
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he\c it is best to encourage the patient on the first day to turn m led, move Ins 
arms and legs, and sit up m lied two or three times for a few minutes at a time 
Have litm out on the floor fox a few minutes the second dn>, nnd grad uall} in 
crease the time out of bed each succeeding dn} In less than a week all weakness 
disappears and be can get around alone 

Earlj rising has man} adiantngcs it practicall} eliminates postoperatne 
pulmonary complications, other compilations ire usually nonexistent, the 
patient’s vital capacit} is not lowered as it is when he is kept recumbent, there 
is less tendcnc} to cough, there is less postoperative temperature, wound heal 
ing is improved, and there are no more recuircnccs than following i week or 
two in the recumbent posture 

Aucluncloss Bench, Beckman, Berman Cole} (B L), Cutler (E C)» 
Burch and Fisher, I all is Hanford Lemmon I eithauser, Martin Powers 
Schafer and Dragstedt, Siuer, and man} others have long advocated early rising 
after hernia operations 

The onl} contraindication to carl} rising is a very large hernia or the 
patient’s being very obese lie should be kept recumbent for five to seven da>s 

Burch and Fisher reported 1,919 hernia operations All of the patients 
were up the first day with no ill effects Many laige clinics over a period of 
several }cars, hnvo allowed hernia patients to get up on the first or second day, 
with no apparent increase in the recurrence rate 

Allen observed that early risers return to work usuall} within four weeks 
while the patient who remains in bed for twelve da}s seldom reports for work 
m less than two or three months 

Martin allows the patient to get out of bed nnd walk a few steps to a low 
armchair the first da} after operation There he can sit in greater comfort than 
in bed, and he can cough w ith less strain ne is allowed to sit up as long as 
he enjoys it The next da} he is up for two similar periods and he walks to 
the lavatory on the third day After that, the patient remains up as long as lie 
wishes On the other hand, Itvan believes that recurrence is lessened if the 
patient is kept in bed for two weeks in a sedcntni} position foi one month 
followed b} two months of light woik 

Kyis, raraavks tlwA, va^j.vm. 1 krm wdk a. dwiressung lngjb, percentage of 

recurrences is one reason for advising against the early rising after operation 
Surgeon General Kirk of the Array requires not less than two weeks m bed A 
majority of insurance companies still insist on seven to twelve days in bed 

4 Postoperative Rest and Work — All patients should be cautioned not 
to do any work for three months after the operation and only light work for 
the following six months They should he warned against a gam in weight, 
which increases intraabdoiniml tension and puts added strain on the wound 
thus favoring recurrence A change to lighter work which brings new groups of 
muscles into use, thus lessening the chance of reemrenee should be advised 

5 Tympanites — Gas pains are common and are undoubtedly the most pain 
ful of all complications They can usually be prevented bj the use of the 
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Wangensteen continuous suction tube to prevent abdominal distention, along 
An tli a catheter or small rectal tube to carry off gases from the loner bowel 
The routine use of cathartics should be avoided, because they increase mcteorism 
and the danger of ileus 

The best preventive measures are careful preoperativc treatment, a aacII- 
padded operating table, encouraging tbc patient to move about and turn from 
side to side as soon as he is returned to his bed, mild massage of the upper ab 
domcn, and, most important of all, getting the patient out of hed on the first 
or second daj after operation, unless there is a definite contraindication such 
as obesit j or a a crj large hernia 

6 Retention of Unne — Measures that will help the patient to void unne 
a oluntarily are the sound of water running, a hot Avatcr bottle over the pubis, 
hot or cold compresses to the perineum, a change m position, and a A\arm 
enema Catheterization should he done onlj as a last resort on account of the 
danger of cjstitis, first trj letting him stand m an upright position beside his 
bed 

The exception to this rule is in eases of injury to the bladder uhen the 
patient should urinate or be cathetenzed without del a a every four hours These 
patients should receive argj rol instillations after each urination or cathetenza 
tion to prevent c>stitis and to keep them mm are of the bladder injur> 
Mcthjlcnc blue can be administered by mouth, enough to discolor the unne, if 
the instillations of argyrol cannot be used 

Suppression of unne is sometimes a complication of general anesthesia It 
may terminate rarely in a fatal hematuria I was once called in consultation 
to see a young man, twenty fi\c years old, Avho had ahvays had excellent health 
prior to an operation for simple bubonocele I was informed that the operation 
AAith ether anesthesia had lasted an hour Anuria was complete for tA\elve 
hours folloAving the operation, when a fen ounces of bloody urine aack: obtained 
by catetenzation The urine gradually diminished in amount and the patient 
died on the third day 

7 The Debilitated and Aged Patient — Healing of hernia operations in 
the enfeebled or aged patient is hastened by the liberal administration of the 
ATtamms, especially \itamm C, and proteins to promote increased fibroblastic 
activity of the tissues In cold climates some surgeons hesitate to perform 
nonurgent hernia operations on the olderty patient during the winter months, 
but Avait for Alarm davs as the patient’s resistance is higher in summer 

Zollinger advised a thorough examination of middle aged and old men 
befoie undertaking operation Too frequently, the urinarj tract, or eicn 
gastrointestinal carcinoma, is responsible for the patient’s symptoms I recall 3 
cases of the latter group in my work 

Dulm reported 301 cases of hernia operations on patients oi or sixty years 
of age, 38 were strangulated, and of these 6 died, in 2G3 elective operations 
there was a mortalitv of 3 8 per cent, 8 patients developed pneumonia, and the 
hernias that recurred totaled 205 per eent In conclusion, Dulin states that 
the repair of inguinal hernia in the aged is not only relatively dangerous but 
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unsatisfactory Personally, I klietc the injection treatment is much safer for 
the elderly pitiuit, provided the henna is suited to this method This is based 
on fifteen scars’ experience w ith the injection treatment 

Penicillin -—Penicillin should be ndnumstcrcd at lien infection is anticipated 
or m case delayed wound healing is a possilnlit\ The usual dosage is 20000 
units etcrj thiee hours for a penod of twchc to twenty four hours before 
operation and a da\ or two postoperatnely Sometimes it is more pmetical to 
give tlmh doses of penicillin in oil or wax Collin reported prompt healing of 
mfcctcd wounds following the injection of penicillin in 100,000 units, repeating 
the dosage ns needed 

Postoperative Pain — As a mle the patient should he kept comfortable aftci 
an operation for nonstiangnlatcd hcima In small doses of sedatives for the 
first twenty four hours Opiates nic contraindicated in children, in the aged, 
and after operations for strangulated hernia 

Diet — After operations for simple reducible hernia, liquid diet is host 
for l\\ cuts four hour to forts eight hours, then soft diet 

Support of the Scrotum — The dressings arc held m place by adhesue 
straps, and a wide piece of gnurc is placed under the scrotum A snugly fitting 
spica bandage of unbleached muslin or canton flannel is applied so as to hold 
the gauze supporting the scrotum and is fastened In safety pms This band 
age should be put on so that it holds the scrotum snugly up against the pubes 
It not only gives the patient support permitting bun to turn about in bed, but 
also lcduccs the danger of secondary hemorrhage orelutis ami epididymitis 
In adults an elastic bandage applied m St Andicws’ cross fashion will 
help to hold the dressings securely, and to keep the thigh from being moved too 
ficely Some pntunts aic more comfortable if a suspensoiy is worn while in 
bed to support the testes 

INSTPUCTIONS FOTt INGUINAL nritNI V P VTIENTb AIT El! OI'EKATION 
The site of a our hernia operahon mil be weak for a few montl s Your improvement 
should l>p progressive, nn<l yon can do mneli to get well and stay well bv ob'erviog tl C follow 
Ing instructions 

The hernia wound will le FensiCiu, for "evcr'll mnnths I ou should not let anything 
rough or irritating press on it You should wear a truss or corset, or an elastic abdominal 
support for a few months, especially if you are overweight or have a pendolous abdomen 
Bo careful that it is loose above nnl fits snugly only over the wound Aon must not gam 
in weight for at lean a tear, ns that inerea*es the danger of the hernia recurring 

You can take bglt exercise such os fl oft walks and riling on smooth rood* Jolting 
strain 1 ', lifting swimming horsebick riding and sports or work that requires strenuous exertion 
must be monied for at lei«t three montl s. Vfter that time you can do light work, heavy 
manual labor should be avoided for at Ieiit but montl* It may be advisable to change your 
occupation so tl at new groups of muscles will be brought into use 

You will gam strength most rttpidh if you get plenty of sleep avoid all kinds of mental 
excitement, and get an abundance of fresh air and eat simple wholesome food Live pnn 
cipally on milk, buttermilk, butter cereal', fresh vegetables an 1 fruits 

Avoid constipation by natural means, as far as po"ille Brink plenty of water, eat 
coarse vegetables and fruits, and whole wl eat or bran bread Establish a regular hour for 
going to stool Sometimes a mild laxative is nece'sary— salts and strong cathartics should be 
avoided 
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If m doubt »1>out anything, consult your physician, who has been informed fully regard 
mg your operation, an! knows the treatment you should follow Fleare report your condition 
l« mail everv three month* for the nest two Tears. 

(These printed instructions are gnen to patients when they go home ) 

PROGNOSIS IN NONSTRANGULATED HERNIA 

Mortality Rate Following Operation for Nonstrangulated Hernia — In 
8,000 operations for nonstrangulated inguinal hernia in adults which I collected 
from the literature, there were 30 deaths (038 per cent) O’Shea reported 710 
operations for nouacutc hernia with 5 deaths (0 7 per cent) Von Novak and 
Rigler reported a scries of 3,604 hernia operations The mortality rate in simple 
hernia was 1 per cent, and for incarcerated and strangulated henna, 15 2 per 
cent 

Contraindications to Operation — The following conditions usually con 
trnmdicntc operation on reducible and nonstrangulated hernia the acute 
infectious diseases erysipelas svplnlis, pulmonary tuberculosis, emphysema, 
bronchitis, diabetes, advanced eardiovasculai and renal disease, and acute 
uicthntis It is generally agreed b\ those who have had the most experience 
in pediatric surgery, that the operation for reducible hernia is advisable in 
infants over two months of age 

Temporary contraindications to operation aie infections, abrasions, and 
diseases of the skin in the inguinal region 

TREATMENT OF STRANGULATED INGUINAL HERNIA 

Early Diagnosis — Evans and Diggers have emphasized the importance of 
early diagnosis of intestinal strangulation if the mortality rate is to be kept 
low" They describe a new sign, the positton of relief, that is helpful in making 
a prompt diagnosis The posture assumed by the patient in bed tends to re 
licve the pain by lessening the traction on the mesentery 

The treatment of strangulated inguinal hernia is similai to the treatment 
of strangulated hernia elsewhere, and the same general principles apply to both 
children and adults If the strangulation is recent, it is usually justifiable to 
try r gentle taxis, if it Ins lasted from twelve to twenty four hours, taxis is too 
dangerous, and only operative treatment should be considered 

Taxis — Taxis is little used at the present time on account of the danger 
of returning gangrenous intestine to the abdominal eavitv, and the chance of 
reducing the strangulation cn viasse The directions for taxis are given be 
cause the patient may refuse operation, Ins condition may not warrant it, and 
circumstances may be such that immediate operation is impossible The method 
of taxis described by Cooper has never been improved, he directed that the 
bladder be emptied and the patient placed in the recumbent position with a 
pillow under his shoulders and another one under his hips, the thighs are ele- 
vated to a right angle with the body and the knees brought close together to 
relax the internal ring The surgeon stands at the tight side of the patient 
With his light hand, he presses on the fundus of the hernia, and at the same 



time, With the index finger and thumb of the left hand, he gently moves the 
neck of the sac from side to side to aid reduction If a part of the tumor can 
be reduced the rest gcneiillj follows without difficulty 

The hernial contents that come down first lie m the front part of the sae 
while those that come down last lie behind Tor this reason the viscera in the 
posterior part of the sac should be reduced first 

The degree of force must be moderate, but continuous \ lolcnt mampula 
tions frequently ruptutc the intestine The direction of pressure should be 
toward the anterior suptnoi spine Ihchter advises drawing down the sac 
to straighten out its noth while making pressuie If the hernia cannot be 
reduced m five minutes it is useless to continue taxis longer Taxis is aided 
in infants and children by holding them by their feet head downward In 
version of the patient, ns a means of reducing hernia was practiced by the 
ancients and was revived after tl c Dari Ages In Guv dc Chauhac 

Other measures that often nn\ taxis arc hit hvths local applications of 
cold compresses ice ether or cthy 1 clilond spray , in isolated cases hot nppliea 
tions Chiropractors strike a shaip blow with the fist a dangerous procedure 
Accidents of Taxis — In case taxis fads operation should he resorted to 
immediately as there is nlwavs grave danger that the efiorts of taxis may have 
ruptured the intestine If taxis is apparently successful the patient should 
ho carefully watched for several hours for symptoms of laceration of the m 
testme hemorrhage from the blood vessels of the omentum or mesentery or 
redaction of the hernia cn masse 

Signs of Redaction— In reducing intestine and omentum the intestine 
reduces first with a gurgling sound The patient often complains of pain and 
children cry from it especially when the hernia has been down for some time, 
and it is probably due to |Knistaltic contractions of the intestine set up by the 
manipulation of taxis The omentum and mesenterv arc oidinanly difficult to 
reduce and sometimes they are adherent to the sac so that complete reduction 
is impassible Cases of this tv pc neatly nlwavs have a history of an old incom 
pktclv reducible hernia 

Strangulated Interstitial Hernia — On account of the shortness of the sac 
and the comparatively large hernial opening strangulation in liiteistitial hernia 
is infrequent When it does occur it is often incomplete and the symptoms are 
indefinite "\\ hen there is no tumor in the scrotum or labium majus diagnosis 
may not bo made until opeiation Propcfitoneal hernias are commonly mis 
diagnosed as inguinal hernias strangulated ca mas<c 

Complications of Strangulated Hernia — In addition to the changes that 
take place within the sac contents strangulated hernia may bo complicated by 
the following conditions ulceration of the skin ovei the sae which may be 
followed by spontaneous ruptuie laceration of tl c mesentery outside of the 
sae rupture of intestine from external blows lesions of viscera m the ab 
dommal cavity gangrene of the cord and testis due to pressure of Uie hernia 
on the cord in neglected cases and proximal ulceration of the intestine a con 
dition of more importance than is geneially supposed 



GENERAL TREATMENT, ACCIDENTS, AND COMPLICATIONS 267 

I observed a case m which the strangulation had lasted for three days 
Ta.\is had been attempted, and the shin was lacerated and was so edematous 
and ccchymoscd that it resembled a large superficial abscess On opening the 
mass under local anesthesia, I found that the trauma of taxis had ruptured the 
aponeurosis of the external oblique The contents of the sac, winch consisted 
of most of the small intestine and part of the ascending colon were gangrenous 

Multiple Strangulation—' Two or more hernias maj he strangulated m the 
same patient at the same time Scigliano obsened the case of a man, aged 
fifty y ears, with simultaneous strangulation of an indirect and direct licmia on 
the same side Other eases of multiple strangulation arc reported m the liter 
a tu re, but the condition is very rare 

Proximal Ulceration of Intestinal Obstruction — The importance of in 
speeting the intestine abo\e the point of constriction for solitary pcrfoiation 
or ulceration must be borne m mind in every case of strangulated hernia, even 
though the intestine is apparently liable If the ukciation is overlooked at op 
oration, perforation may occur hours aftctvv ml, resulting in peritonitis and 
death 

Division of the Constriction — The old method of blindly dividing the 
constriction after pushing a grooved director through the internal ring along 
side the neck of the sac should ncvci be used on aceount of the danger of hem 
orrhage, and the possibility of the strangulation being in the sac itself, and 
besides, it is of the utmost importance to open the sac so that the contents 
can be dealt with 

The correct method is to open the sac, as described for the regular opera 
tion for inguinal hernia, follow it upward to the internal ring, locate the con 
stnction, and cautiously divide it as it is pulled down into plain view by 
forceps applied to each edge of the cut sac In this way there is little danger 
of dividing the deep epigastric artery, but if it is accidentally cut, it is easy 
to pick up the bleeding ends and ligate them In indirect hernia the constric 
tion should be divided upward and outward, in the direct variety it should be 
divided upward and inward 

■When it is impossible to determine the position of the deep epigastric ar 
ter}, the safest plan is to open the peritoneum a bore the constriction — a pro 
ecdure that should also be resorted to when the swelling is so tense that it is 
impossible to introduce a duector between the constricting rmg and the sac 
The danger of wounding the bladder must always be thought of, especially in 
direct hernias 

Treatment of Strangulated Intestine — After all constricting bands arc 
freed the intestine should be wrapped in hot compresses, tested for viability, 
and earefully examined for gangrenous or necrotic spots If gangrene is e\ 
tensive, intestinal resection is indicated, if it is limited to a narrow band around 
the caliber of the intestine it can often be mvaginated into the healthv portion 
of the loop and the healthy edges closed over the gangrenous intestine 

If the necrotic spots are small, not over inch (1 25 em.) in diameter, 
the gangrenous area can be inverted and healthy serosa sewed over it, care 
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being taken not to pro time too much n mowing of the lumen of the intestine 
W hatcvci method is used a piece of omentum should lie tacked over the line of 
suture to present leakage and the foimation of adhesions 

The radical operation for the repair of the hernia should follow the treat 
ment of the strangulated sac contents if the patient s condition permits "When 
the 'wound has been contimmated by septic sic contents it is sometimes pos 
sible to limit the infection to a small an t if throe or four sutnris aie passed 
through the subcutaneous tissues including a deep bite m the iponcurosis so 
as to close all dead spaces These sutures c in be pi iced about an inch (2 5 cm ) 
apart from above downwatd 

Strangulation Following Operation for Hernia— In very rare instances 
when the internal ring has not been suflieicntlv nnnowed intestine may pass 
through the opening and become strangulated when the patient gets up and 
walks 

Intrasaccular Strangulation — Censt noting 1 aneLs inside of the heninl sac 
sometimes cause strangulation Thev may lie due to inflammation or to nar 
raw points m the unohUtcratee! piocessus vaginalis A mimlicr of ensis have 
been reported in the literature The condition is common in umbilical hernia 

Mortality in Strangulated Hernia—' The moitaliti in strangulated hernia 
varies from l r > to 50 per cent depending on the promptness with which opera 
tion is resorted to the age and general condition or the patient, the method of 
operation and the choice of anesthetic 

Simple reduction of the intestine hofoic gangrene develops Ins the most 
favorable prognosis When there is gangrene the moitality is lowest when 
only omentum is involved is higher when resection of small intestine is required 
and highest when partial cvcisiou of the colon is necessary 

The gieatcst factor in reducing the mertalitv in strangulated hernia is the 
use of loc il anesthesia and the cmplovment of the two stage operation in bonier 
line eases 

Test for Viability of Strangulated Intestine — The viability of the in 
testine can be established immediately by the fluorescein test advocated bv 
Ilcrrlm flhsscr and I ange Another method is to inject procaine hydro 
chloudc along the vessels leading to a strangulated loop of intestine Vascular 
and museulai contractions follow if the intestine is viable and a restoration 
of circulation is hastened 

Deep inhalations ha the patient of 100 per cent oaygen is a simple method 
for determining the condition of strangulated intestine as the color changes 
quickly if the gut is viable 

Preoperative and Postoperative Treatment of Strangulated Hernia — 
Before and after operation fluids should le administered intravenously to re 
store the body level that has been lowered bv nausea and vomiting One should 
remember that too much fluid is dangerous as it mav cause pulmonary edema 
Blood transfusion is usually ndvisalle to replace blood cells and minerals Dis 
tention of the abdomen should be reduced by the use of the Wangensteen sue 
tion tube in addition to the usual low icetnl tube The bladder should be 
emptied by a catheter just before operation 
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Spinal anesthesia is suitable for the good nslv patient It is contraindicated 
when the systolic blood pressure is below 120 mm , with very high systolic pres 
sure, in cerebrospinal disease or paralysis, when the patient is gravely ill, 
in infants and children, in ad\anced age or when the patient is otherwise a poor 
risk , in such eases local anesthesia should he used 

The postoperative treatment of strangulated hernia should include the 
breathing of 95 per cent owgcn to help displace by diffusion the nitrogen eon 
tamed in the distended or strangulated bowel Blood transfusion and physi 
ological salt solution are used to replace loss of blood cells and minerals bj 
% omit mg or otherwise 

An impaired circulation or damaged myocardium is benefited from a 50 
per cent dextrose or glucose solution, giung 100 to 200 c c by vcnoclj sis twice 
daily, before and after operation The addition of some form of chloride is also 
helpful Penicillin, 20,000 units hypodermically every three hours, one day 
before operation and two davs postoperatnely, is advisable to combat infection 
If administered oralh the dose units should he tripled 
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CHAPTER XVIII 

INGUINAL HERNIA IN INFANTS AND CHILDREN 

Inguinal hernia in infants and children differs from the adolescent and 
adult types in several nays At the age of two years the infant becomes a child, 
and at twelve the child becomes an adolescent 

Inguinal Canal — The inguinal canal is comparatively much shorter in 
children than in adults, in infants it is nearly straight, and the internal and 
external rings are almost on the same plane Macrcady states that the canal 
at birth is no longer than the thickness of the abdominal wall Jason has dis 
cussed the pathology at length (I or details on the descent of the testis and 
patency of the processus vaginalis and the anatomy of inguinal hernia in m 
fants and children, see Chapter XII ) 

Frequency of Indirect and Direct Hernia —Practically all hernias in in- 
fants and children arc indirect Direct hernias are v cry lare In 4,114 opera 
tions on patients under fourteen years of age, Coley (\V B ) and Hoguet found 
21 direct henias 

In a series of 150 inguinal hernia operations in infants and young children 
Hogg observed only one direct hernia 

Bladder — In the newly bom and in infants, the bladder lies high, and 
Camper believed that this affoids a ccitain amount of protection to the internal 
rings In operating on young children, the proximitv of the bladder should 
be considered 

Predisposing Causes m Infants — Inguinal hernias aie most common in 
premature infants or in those who are underweight, and whose muscles are 
poorly developed or weakened from disease and unable to vutlistand the in 
creased intraabdominal piessure of crying, colic, flatulence, bronchitis, whoop 
mg cough, etc 

Contents of the Sac — Small intestine is the sole content of the sac in 90 
per cent of the hernias in infants and children , omentum is next in frequency 
Other viscera that are sometimes found m the sac are eccum, appendix, sig 
mold, colon, bladder, ovary, tubes, uterus, and in rare instances, the stomach 
liver, kidney, pancreas and ureter may be found Intrasaecular adhesions are 
rare in children If any of these organs are in the sac, there may he unusual 
symptoms referred to the viscera involved 

Symptoms and Diagnosis 

The symptoms of reducible inguinal hernia in infants arc usually confined 
to irritability, constipation, and colic The infant cnes more than usual, and 
is underweight and takes its food badly 
273 
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In male infants, palpation of both spermatic cords often shows one to be 
the larger. In fat babies under one year, the cord is short, the testicles are drawn 
up, and diagnosis is frequently difficult. After one year, the scrotum is more 
pendulous, and the cord is longer. 

Many of the sj mptoms in children me similar to those in adults The child 
is backward in his studies and cannot participate in active games with other 
children. I lcccntly saw a boy, three jears old, who for two weeks previous to 
the appearance of ft small hernia, bad bad a decided limp with some pain in the 
affected side. 

The hernia is usually small and confined to the inguinal canal or to the 
upper part of the scrotum. (Pig 120.) The pillars of the external ring are 
often poorly developed and relaxed. For this reason, when the hernia is large 
and of the scrotal variety, it frcqncntly strangulates 



FJfc 1?Q.— Right Indirect (agulnai fternfa fn a boy a g*J {t<m years The esc has passed the 
external ring and Is In the upper port of the scrotum 

If the child does not congh, and cannot be induced to cry, if pressure is 
made over his abdomen with the palm of the examiner’s open hand, the hernia 
will usually descend. If the external ring is dilated and relaxed, the index 
finger can sometimes be introduced into the inguinal canal and can follow 
the cord up to the internal ring. Because the inguinal canal passes diiectlv 
backward, it is often impossible to differentiate an oblique hernia from a direct 
hernia 

In female cliildren it is sometimes difficult to locate the external ring, and 
the hernia does not descend as readily or as far ns in male children If it is 
irreducible, it almost always contains the ovary and tube, and in tare instances, 
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the uterus As a rule tUc diagnosis m both infants and children is simple 
Hjdrocele of tlie cold oi of the mini of Auch occurs froqucnth and is to be 
differentiated from hernia (See diftcrential diagnosis under inguinal hernias 
Chapter XIV ) 

In infants and children a hernia is sometimes translucent on account of 
the thinness of the intestinal walls this fact should be remembered m different 
at mg h\ droecle and henna IIcss suggested a rectal e\ammation to aid in 
differentiating strangulated hernia from hj drocclc This method is applicable 
onlj to infants and young children in whom the examining finger can reach the 
os pubis * 

Appendicitis and Hernia — "Whin an infant or child complains of pain in 
a hernia or undesccndcd testicle apj>cndtcitis should always be suspected Yean 
reported 53 cases of appendicitis mid hernia operated on m infants and ehil 
dren He found it \cr> difficult as a rule to removt tlie appendix through the 
hernial incision in those nndei fotu sears of age The double operation is 
oidmanlv to be preferred 

Cause of Strangulation — The cause of strangulation is the same as in 
j onng adolescents and adults a constriction of circulation duo to a narrow 
ting and too much sac contents Gcldbcrg and Knmlm noted G cases of 
strangulated hernia in 44 hcinns in piematuic infants Tliej belies c that 
erjmg and increased mtraabdominal pr same is an important factor m pro 
duemg sti angulation 

Symptoms of Strangulation — Stt angulation maj occur any time after 
birth In infants the most stuhing sxmptoms of strangulation arc profound 
collapse with rapid threadv pulse and cold damp extremities vomiting first 
of stomach contents, followed hj intestinal contents and violent continuous 
and uncontrollable screaming Injura reported a child who screamed con 
tinuouslj for thirty six hours until relieved bv operation There is always 
constipation and scanty urination sometimes retention of urine The symp 
toms in children especially the older ones are similar to those found in adults 
Johansson reported the ease of nn infant three weeks old m whom strangu 
lntion of nn inguinal hernia took place during a tetanic convulsion 

Mortality of Untreated. Strangulation, in. Infants. — AeeordUng ta r lame at 
the mortality of untreated Stiangnlation m infants is 37 per cent after the 
first twentj four hours 54 per cent after fort} eight hours and 7S pci cent 
after seventy two hours 

Spontaneous Cure of Hernia in Infants and Children — Owing to the fact 
that patencj of the processus vaginalis exists at birth m 50 per cent of infants 
hernia is most frequent during the first few months of life B> the end of the 
first year spontaneous obliteration of the processus vaginalis has taken place 
in a majority of infants when hernia lopidly decreases in frequency This is 
one of the strongest arguments in favor of the conservative treatment 

Macready reported 17 538 inguinal hernias occurring m males Of these 
3 158 first appeared during the first jear of life 670 between the first and fifth 
jears and 390 between the suvth and tenth 3 ears Inguinal hernia is four 
times more frequent during the first year than in adult life 
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Oclisnci (A J ) stated tint 95 per cent of all hernias in infants and jouiig 
chitdrcn will dose spontaneously if the mtraabdominal pressure is lessened suf 
fieientlj to keep tl c sac emptj This is nccoinplished In a restricted diet the 
prevention of coughing and by J eeping the little patient in bed with the foot 
of the bed elevated Sometimes fourteen hours’ sleep each night with the foot 
of the bed clev ated, will Keep the sac empty 

Treatment of Inguinal Hernia m Infants and Children 
Tiierc is much diversity of opinion as to when opciation should be under 
taken oil infants and children I believe that small indirect inguinal hernias can 
best be operated on when the infants arc two to four months old by a simple 
removal of the sae 

The truss treatment for infants lias its advocates but it seems a waste of 
time to me Knox urges opeintion while the infant is onlj a few wecl s old 
The results following truss treatment in joung children arc sometimes favor 
able Coley (\\ B ) estimated the number of cures at over 50 per cent Dc 
Oarmo placed it at 75 per cent and Oclisner believed it is as high as 9a pci cent 
Dangers of Operation in Infants and Young Children —There is a definite 
mortality follow ing the radical operation in infants and j oung children which 
while lower than m adults is still higher than m children between four and 
twelve jears of age Gatti stated that the mortality rate was 1 45 per cent nnder 
six jears of age and 071 per cent from six to twelve jeais of age 

Tho infant is liable to develop pneumonia following the anesthetic and js 
verj susceptible to gastrointestinal disorders when confined in bed There is 
increased danger of wound infection from unne and fcccs and when the baby 
is confined w ith other sick children there is considerable danger of such infee 
tious diseases as diphtheria scatlet fever measles erjsipclas and whooping 
cough 

Mechanical Treatment — A bandage or worsted truss can be applied to 
an infant under n month old After this age it can wear a light frame truss 
covered with muslin or flannel with a soft cloth placed between the pad and the 
skm to prevent chafing The shm must be kept clean dry and well powdered 
at all times If the little patient docs not crj at night the truss may be left off 
or replaced bj a light bandage 

The Truss — The best truss for infants and ehildien is of the frame or 
clastic tjpc and should hold the hernia bj resistance and not ly pressure on 
the hernial ring as with the spring truss 

A truss can be applied to an infant one day old if necessary Just as 
much care should he exercised m fitting a truss to an infant or child as is given 
to an adult The truss should be changed frequently as the child grows The 
rules for fitting of trusses to ndults apply also to infants and children 

Indications for Operations m Infants and Young Children —Operative 
treatment is indicated m young infants as soon as a diagnosis is made and im 
mediately regardless of the age of the patient under any one of the following 
conditions when the hernia is strangulated or irreducible, when the hernia 
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cannot be retained bj a property fitted truss when the patient cannot wear a 
truss owing to deformity or disease when the hernia is complicated by a hj 
drocelc in the inguinal canal when there is adherent omentum or intestine in 
the sac when thoic arc recurrent attacks of strangulation, when the parents 
refuse the truss and insist on operation and when the testicle is m the inguinal 
catnl and onty partialty descended 

Dekned descent of the testicle m i\ mnl e the fitting of a tiuss impossible 
or the pleasure of the pad on the testicle ma\ cause pain and discomfort, as 
well as atrophj of it and possibty malignant degeneration 

Operation 

The operation preferred is simple libation and excision of the sac The in 
eision is short not o\cr 1 inch (2 5 cm ) and is made oicr the internal inguinal 
ring mid thiough the aponeurosis of the external oblique muscle and the 
cremaster The sac is separated fiom the cord structures and ligated as high 
as passible, using moderate tension on the sac to bring it down while the ligature 
is being applied 

Beckman Ins pointed out the importance of leaving a substantial stump 
when the sac is cut awa\ It is his opinion that nianj recurrences in mducct 
hernia operations m children are due to a slipping of the ligature at the primary 
operation 

The wound is closed with one or two deep sutures m the cremaster fascia 
and one or two stitches to bung together the edges of the external oblique apo 
neurosis Three or four sutures arc then placed to bring together the subcu 
taneous tissues and skm incision 

In Great Britain the simple ligation of the sac operation on joung infants 
is usually performed in the outpatient department Ilerzfeld says hospitaliza 
tion is unnceessarj Colei (W B ) Buford Ilorsley, and Thorndike and 
I ergnson have contributed to the literature on the operatne treatment of hernia 
m infants and children 

Complications — Sudden pallor and hvpeithcmia known as Ombredanne s 
syndrome is a senous complication that sometimes de\ el ops after a prolonged 
ur graic operation on infants it four foxn Asetewtt? r n detail uj CbniSi amf 
by Dana and Ghouila Ilouri 

Injection Treatment — J ha\c cured manj little patients as young ns two 
months old by simpty injectin„ I e e of mild sclerosing solution such as pro 
came quinine phenol one half stiength Tour to eight injections aie usually 
sufficient and it is easier and safer for small inguinal and umbilical hernias 
than an operation that ligates the sac 

Mortality and Recurrence in Infants and Children — Stiles reported 3GQ 
infants and chil Iren opented on for inguinal henna with 5 deaths due to 
the operation and 4 recuircnccs Salzer reported 352 infants and children 
operated on for inguinal hernia with 3 deaths Iwvacs reported 232 patients 
operated on for inguinal henna with one death due to the operation of 144 
patients traced there was one recurrence Pfa?hlcr reported 46 patients operated 
on foi inguinal hernia with no deaths and one recurrence 
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Postoperative Treatment -Infants ire only slight!* inconvenienced by 
operation Thcv are able to nurse soon nftenvird and cm be given to the 
care of then- mothers almost immediately Older children sometimes require a 
dose or two of paregoric for the pun and restlessness 



Fg 1*1 — Operat on for Inguinal 1 era a In Infants and children The sac Is expo ed 
I gated and excised and the v, ound Is closed w th one or two deep sulures and three of four 
Interrupted sutures for the subcutaneous tissues and skin 

The head of the bed is kept elevated so that when the child urinates 
there is less danger of contaminating the wound In male children I stretch 
a piece of gutta perch a or rubber sheeting or adhesive plasfer over the penis 
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and fasten it on either side to the thighs A hed arranged so that the coders are 
held up by a frame and do not touch the child, Mill present the danger of 
wet covers coming in contact with the wound dressing, soiling and loosening it. 
Children who can walk alone should be kept in bed one to two days 

Itccd states that postoperative increased mtraabdominal tension, when 
due to constipation and flatulence, can often he rehc\ed m infants by reducing 
the amount of protem m the diet and giving more cream 

Treatment of Strangulated Hernia in Infants and Children 

1 Taxis — If the strangulated hernia is of only a few hours' duration, 
an attempt to reduce it by cautious taxis is sometimes justifiable The child 
can be placed in a warm mustard bath or hot compresses may be applied to 
the tumor which is gently kneaded If this is unsuccessful sometimes re- 
duction can be effected by slinging the child up by its feet, with its head down- 
waid, and while in this position making taxis on the strangulated mass Often 
it is helpful to ha\e the foot of the bed elevated while applying gentle pressure 
on the tumoi, and sometimes flexing the thigh and rotating it outward will aid 
taxis 

2 Radical Operation — In strangulation of more than a few hours’ dura- 
tion, immediate operation is imperative without preliminary attempts at taxis, 
in strangulation of very short duration, if taxis is unsuccessful after a few 
minutes’ trial, operation must be done at once without further attempt at taxis 

Shock and chilling of the body must be guarded against by placing an 
electric pad under the little patient on the operating table, or hy surrounding 
him with hot water bottles The quickest and simplest operation must be done 
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CHAPTER XIX 

THE PROBLEM OF RECURRENT HERNIA 

Recurrent inguinal henna is a subject tint most surgeons do not like to 
discuss and it is accorded onlj brief mention in most textbooks on gencril 
surgery Tins group represents 15 per cent of all hernia patients who consult 
me The articles on the subject m the current surgical literature are fen and 
far between, but surgeons do not hesitate to bring forth new operations for 
hernia 

The treatment of hernia is a subject of marked divergence of opinion 
among surgeons and is likclv to remain unsettled as long as recurrence statistics 
reports varj from zero to 30 per cent Dissatisfaction will remain until the 
perfect operation is devised and universal! v adopted Unfortunate! v we will 
still have with us the patient with deficient muscles and fascia and other 
handicaps to tax the skill and tr> the patience of the surgeon Bull in 1889 
stated that recurrent hernias were unmanageable and the despair of the 
surgeon Hutchins m 1947 remarked that we still have with us the patients 
with recurrent hernias who go from one clinic to another for three or four op 
cratiotis until whatever tissue tone there was original! j is dissipated This is 
the reason for devoting a separate chaptci to recurrent hernia 

A casual Mine} of the literature qmckl} discloses good fair and poor results 
of the same operation 1>> different surgeons Those who secure excellent results 
with silk and cotton sutures arc unfortunate with fascia On the other hand 
those experienced and skillful with fascia have a higher iccurrence rate when 
they venture into the realm of silk or cotton Fine steel wire is gaming in popu 
lantj but requires special skill and a meticulous technique 

Mint} and Mint} have aptl} summed up the situation Skillful surgeons 
often have success with poor methods while amateur and careless operators 
have a large number of failures bj anv method 

Experienced surgeons have ver} few recurrences but tins favorable pei 
centage docs not hold good with phvsicians not speciallv trained m hernia 
A* tVvGvda. vemarV/id 'Most belittle recurrences, Hew 

ever, the longer one observes hernia patients after difficult operations the lower 
the percentage of cures One by one with the passing years the} slip from 
the cured group Most of those who come to me with recurrence state that their 
surgeon does not know of their relapse therefore that surgeon has these patients 
on his record as cured of their henna 

E M Stanton stated that patients who are operated on b} experienced 
surgeons will show indirect recurrent hernias 5 per cent the first vear and 1 
per cent additional recurrence each a car thereafter Direct hernias traced over 
a five } ear period showed 23 per cent recurrences 

I believe that anj hernia developing at the site of a previous operation 
should be classified as a recurrent inguinal hernia, regardless of the practice 
of some climes of hairsplitting and making an evasive diagnosis of muscle hernia 
muscle weakness or bulging 
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Gallie and LeMesuricr remarked that recurrences following operation dur 
ing AYorld War I were so common that the Canadian military authorities ruled 
that hernia disqualified a man for service whether or not lie had had a hernia 
operation 

Patients who hate immediate or early iccurrcnccs usually return to the 
surgeon who performed the original operation, while those who haie late 
recurrences fisc to fifteen years after the first operation seldom return to the 
first operator Tins accounts in part for the low recurrence rate from some 
clinics Few checkups are earned out In longer than two to fne yeais aftei 
operation Mail checkups are unsatisfactory because fov patients arc able to 
recognize a small recurrent hernia especially if the patient is obese 



Ma\r remarks that some surgeons maintain that the migrant recurrent 
operation patients cancel each other out all of which may be a beautiful thought 
but is not a sound or logical surgical deduction 

My observation is that the patient only too often seeks another method of 
treatment, reasoning that if the operation did not hold once it will fail again 
Tins is borne out by my statistics as 15 per cent of the private hernia patients 
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y\bo consult me hate had one or more unsuccessful operations elsewhere In 
dustrial patients migrate Jess, as the insurance conipnnv often insists that they 
return to the surgeon who pciformecJ tlic ougmal operation 

Recurrent Hernias That Are Indirect — While most recurrent hernias are 
direct, there arc many of the indirect \ aricty especially if the first operation 
failed to remo\e all of the sac and the closure of the wound was faulty 
Brigadier Edwards, m 1943, published an excellent monograph on recurrent 
hemn He reported the findings in 131 recurrent inguinal hemns in men 
of military age (twenty to forty five years) and found that 98 cases, or 73 pci 
cent, were indirect, with a new sac along the cord, thus, the original hernia was 
reproduced Of the direct tvpe, 13, oi 10 per cent, had a funicular sac that came 
through a well-defined opening in the trmsvcrsalis fascia just lateral to the outer 
border of the insertion of the conjoined tendon Twenty eases, or 15 per cent, 
simply showed a diffuse saucer shaped sac (I ig 122 ) 

Time of Recurrence m Inguinal Hernia —Most surgeons state that when 
recurrence tikes place it usually occurs m the first few weeks with about 65 per 
cent showing up within the period of six months and 95 per cent within two 
'ears after operation While this may hold true over short periods for clinics 
and surgical specialists who do not follow up their patients for a long period 
only two to five vears I do not believe it applies to the average surgeon 

I believe the figures I have collected arc more accurate in many particulars 
In a senes of 2,2 jO inguinal hernia patients that came to me over the last five 
years I found that there were 286 with recurrences following operations else 
w here A studv of the 286 patients case records shows that approximately 25 
Per cent developed hernia immediately after operation, 28 per cent in the first 
six months , another 15 pci cent in one to six months 30 per cent from six months 
to five vears after operation 15 per cent in five to ten y cars 10 per cent in ten 
to twentv y ears , and 5 per cent m twenty to thirty years after operation Palli3 
m a study of a large series of recurrent hernias, found recurrence was very 
common five to fifteen years after operation He stated that few clinics follow 
their patients more than five vears after operation Because of the uncertainty 
of late recurrence, Cohen aptly remarked that the hernia opeiation is the onlv 
major operative procedure in winch we do not know what the end result will be 
Age of Recurrent Hmvtv Pvnrvrs — In 332 recurrent hernias in 2S6 
patients the age was given 
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Operation as a Cause of Hernia on Opposite Side— In 74 out of 2 234 
patients there was a historj of a single henna operation followed b> the appear 
nnee of a hernia on the opjtositc side 

Time of appearance of hernia on sound side aftei operation on opposite 
side was as follows 
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atfly I r 1 1 5 69 1019 20 29 30 39 40 49 


ft* I It L R L. 1- L Rl R.I RL.RU. 

1 11 1 1 3 13 7 5 11 8 0 1 11 |_ 


Statistics on Recurrent Inguinal Hernia 
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MCCEOSKET AND LEHMAN | 

DIRECT 

t TER CENT f 

INDIRECT 

1 PERCENT 

8,133 operations (collected in literature) 

1,007 


5,88'> 


(nonfa«cia sutures) 

Recurred 

Recurrence variations from different 

fi 8 to 42 

21 

1 0 to 13 

10 

clinics 





480 operations with fascia suture 

177 


273 


Recurred 

0 to 3 

3 

0 to 4G 

2 

clinics 





S2 operations with fascia suture (personal 


30 



ca«es) direct and indirect 






Burdick, Gillespie, and Iliguibothom in 3937 repotted the results following 
fascial suture operations at the Hospital for Special Surgerj , New York Fascial 
sutures were used for direct inguinal hernias, combined direct and indirect 
inguinal hernias, large scrotal hernias, all recurrent hernias, and all \entral 
hernias including the umbilical and the cpigastnc tjpes In 3,485 operations 
on 1,092 patients, there were 25 operative deaths The peicentnge of recurrence 
following the use of autogenous fascial sutures was 27 7 per cent, it was 283 
per cent after homologous fascia, and 35 5 pci cent lecurrencc followed the use 
of ox fascia sutures Davis (L ) leported 1,500 hernia operations at the 
Massachusetts General Hospital Of these he traced 754, and found 8 per cent 
of recurrences, of the 75 operations done under local anesthesia, there were 
only 2 per cent of recurrences In 88 direct hernias, 15 per cent recurred He 
believed that the most important causes of recurrence were cough, hematoma, 
and sepsis 

Sir Max Page, consulting surgeon to the Loudon Metropolitan Police force, 
in 1943, stated that in 295 operations for hernia, 200 were reexamined in a period 
of five to nine jears, and 20 2 per cent of the patients had recurrences of hernia 
Edwards, in 1943, estimated the recunencc rate for operations m the British 
Army at 12 per cent Based on a senes of 142 cases the operations and results 
were as follows 


TIPE or OPERATION 

NO 

RECURRENCES 


i,rci«)on of sac onl) 

80 

8 

93 

"Fascia lata repair 

39 

G 

15 4 

Ba«ini, MeVrthur 




Fowler, Bloodgood etc 

17 

3 

17 C 

Totals 

142 

17 

12 0 


McLaughlin and Brown, in 3946, studied 1,400 Naval recruits operated on 
for inguinal hernia Different senes of patients were operated on with catgut, 
with fine silver wire and catgut, and with cotton sutures. The use of cotton 
gave such striking!) superior results that it was adopted as a routine 

Jones (S G ) aptl) remarked that recurrences will occur regardless of 
the suture material emplo)ed Cordoba observed that fadurcs follow anv 
operation 

Percentage of Recurrence in Direct Hernia — The percentage of recur 
rencc in direct hernia operations is 10 to 20 per cent in the hands of the most 
experienced operators Many surgeons report it to be between 25 and 50 
per cent Erdman reported 313 direct hernia operations at the New York 
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Hospital with 52 recurrences (18 per cent) Drtmci reported 214 per cent 
recurrences following the Bassmi operation m difficult inguinal hernias 

Operation for Recurrent Direct Inguinal Hernia —It is ad\ i sable to excise 
the shin scar, and then to deepen the incision to the aponeurosis of the external 
oblique, making sure the cord has not been placed supeificial to the aponeurosis 
Next careful!} incise the aponeurosis and locate the cord the ilioinguinal and 
ihohjpogastrie nerves and the hernial sac The sac is freed and ligated as 
high as possible The method of closure depmds on whether the hernn 
is indirect or direct The Coopci’s ligament opci ltion is suitable for indirect 
hernia but the operation foi duett hernia is a different technique Doth types 
of operations ait full} described in Clnptei NA I The Operations for Inguinal 
Hernia (I ips 123 124 lJo ) 



Point of Recurrence After Bassmi Operation for Indirect Hernia — In 
direct inguinal hernias most frequentl} lccur through the opening left for the 
cord occasionally they come thxongh the deep sutme line just above the pubis 
and rarel} through the middle of the deep suture line or a weak spot in the 
muscles or fascia Bumn leported G2 heinns that recuned aftei the Bassmi 
operation In 2 j the hernia came through the opening left for the cord 
while in 37 it appeared in the deep suture line Schwartz (J ) examined 207 




288 


111 RMA 


patients one to eleven jtars after operation foi inguinal hernia bj the Basstni 
method and fouud 11 rccim cnees (5 3 per cent) 

Hair in 2945 found in the literature over twenty modifications of the 
Bassini operation alone He remarks that many of these are almost identical 
and were claimed as onginal bj their designers unaware that other surgeons 
in earlier jears had earned out the same modification and found it wanting 
Nearlj all cndcatored to strengthen the union between the conjoined tendon 
and the inguinal ligament mid to oblitciate or change the course of the internal 
inguinal ring 

11 llmotli reported the records of 2 586 patients operated on for inguinal 
hernia Of these, 1G6 or 6 3 pel cent, h id been operated on once oi more than 
once before, for tlio same inguinal bcinin Ricketts collected from the literature 
C 027 operations foi inguinal hernia performed by 34 surgeons In this senes 
there was a recuricnce of 5 58 per cent I rnneris rejorted 511 indirect hernia 
operations bj the B issini method with 20 (3 9 pci cent) recurrences, in 102 
direct hernia operations by the Bassini method he found 29 (2S4 per cent) 
icciirrcnees Mandl noted a recurrence rate of 10 to 12 per cent 

Percentage of Recurrence in Indirect Inguinal Hernia — The number of 
indirect inguinal hernias that recur following operation varies from 5 to 10 
per cent, depending on the age of the patient and the choice of operation 
Recurrence is lowest in those patients Ictwcen the ages of ten and forty five 
jears 

Grace and Johnson in reporting the results of operation in patients over 
fifty a ears of age state that m 12 j patients with recurrent inguinal hernia the 
results were ns follows indirect 30 per cent of recurrence direct, 38 per cent 
of recurrence Of the primarj inguinal hernias that recurred after operation 
single indirect operation showed a rocuncncc rate of IS per cent, bilateral in 
direct operation ga\e a recurrence of 2o 2 per cent direct and indirect opera 
tion on one side recurred in 23 per cent while bilateral operation for indirect 
and direct gav e a recurrence rate of 37 2 per cent In a total of 659 patients 
over fiftv jears of age opeiated on at the Hospital for Special Surgerj New 
^ orl there w ere 170 recurrences or 25 8 per cent 

Cattell and Anderson stated that there was 117 per cent of recurrence 
following the fascia lata operation fot hernia In bilateral hernia operations the 
recurrence rate was 181 per cent Cowell stated that the average number of 
recurrences following operation as 3 to 8 per cent for indirect inguinal hernia 
16 to 25 per cent for direct inguinal hernia and 9 to 14 per cent for femora! 
hernia Chipman secured good results with stnjs of aponemotic fascia 

Stephens has called attention to a gcncrallj overlooked fact that when 
indirect hernias recur they sometimes come through the mid portion of the 
inguinal ligament and are nnstakcnlj diagnosed as femoral hernia 

It is impossible to believe that the numerous operations proposed for in 
gumal hernia are without merit or value in certain eases jet much depends 
on the judgment and experience of the surgeon 
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In my opinion, the Cooper’s ligament operation is the most suitable for 
indirect inguinal hernia and will give the best results m the hands of the experi 
cured surgeon as well as the occasional operator (rig I2G) 

The successful inguinal hernia operation depends on selecting the best 
method for closing the posterior wall triangle It is well to bear in mind that 
each hernia presents a different problem and the technique must be adapted to 
the condition Tor hernias impossible to repair by ordinary methods or fascia 
grafts McNcaly and Glnssmnn advocate the use of a vitalhum plate shaped to 
fit the hernial defect Tins matciial is well tolciated by the tissues and is non 
irritating 

Fascia Flap With Cooper’s Ligament Operation —Recurrent indirect in 
guinal hernia is usual!) most satisfactorily repaired by the Cooper’s ligament 
operation reenforced with a fascial flap from the rectus sheath The skin m 
cision is made to the medial side of the internal inguinal ring with excision of 
the scar o£ the previous operation (I lg 127) A large semicircular flap of the 
rectus sheath is dissected from the muscle, turned down end sutured to Cooper’s 
ligament (Fig 128) The lateral leaf of the aponeurosis of the external oblique 
is slit and notched so as to fit smurh around the cord at the internal inguinal 
ring (Fig 129) It is then earned under the cord and sutured to the trans 
\ersalis beneath the internal oblique (Tig 130) The medial flap of aponeurosis 
is brought down over the cord and suutrcd to the ingutual ligament (Fig 131) 
The subcutaneous tissues and skin arc closed with interrupted sutures 

Most Frequent Causes of Recurrence 

1 Failure to Remove All the Sac— A portion of the sac maj be left 
through careless or incomplete dissection, or a dimple of funnel shaped process 
may be left m the peritoneum when the sac is not ligated high enough Some* 
times there is an lioui glass constnctiou of the sac, and the lower portion of the 
constriction is mistaken for the true neck of the sac, which is actually located 
1 to 2 inches (2 5 to 5 cm ) higher up 

Patrick, in 1944, investigated the cause in 52 cases of recurrent inguinal 
hernia lie found that in 33, oi G3 per cent, the recurrence was due to incom 
pfcte .rawnyid a? Jmfmtat nf the asm JIoixis believes this factor more than 
any other is a cause of recurrence 

2 Faulty Methods of Closure — Faulty closure of the hernial opening 
maj be due to seveial causes failure to make a correct diagnosis, failure to 
make the cord as small as possible by dissecting off ever) (lung but the vis and 
blood vessels, failure to close the internal ring tightly around the cord, breaking 
or eaily absorption of catgut sutures, too much tension on sutures, failure to 
suture fascia to fascia , inclusion of red muscle or fat in the deep sutures, failure 
to check all bleeding resulting in a hematoma m the wound, an attempt to make 
a standardized technique fit nil cases, especially since the routine operation mav 
be inadequate when the fascia is deficient, and failure of the primary operation 
to repair wholly the original defect 
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Fig 133 — The anatomy of inguinal hernia Showing the relationship of direct and Indirect 
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3 Inguinal Lipomas — Tatti masses attached to the sic or cord should 
1 e 1 1 stated ns high as possible and lemoved Thej arc most often found in 
obese subjects and unless thej me removed the inguinal canal cannot be 
closed tightlj 



Fig 131 — The superficial anatomy of tl e Inguinal and femoral regions Showing the 
m scles and fasciae and the course of the blood ves els and nerves encountered during the 
operat on tor Inguinal and te norxl hernia 

4 Double Saddlebag or Pantaloon Sacs— Double sacs are the cause of 
recurrence more often than is geneially supposed These sacs maj be left for 
one of the following reasons In direct lenna the operator maj overlook the 
indirect sac which is nearly alwajs present and should be removed m indirect 
lierma he may overfool a direct sac which is sometimes present Both indirect 
and direct hernias maj 1 ave bilocular sacs and unless 1 oth of these loculi arc 
found and removed the hernia will remain uncured Campbell believes tlm 
is an important factor m recurrent hernia 

The surest waj to locate these double sacs is to do the operation under local 
anesthesia because after the first sac is found if there is another one it will 
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appear when the patient is directed to cough In ever} hernu operation the 
index finder should be p issed through the ring ind the peritoneum should be 
earefulh examined for weak spots in the abdominal wall or for beginning 
hernias (Tigs 132 and 133 ) 

5 Postoperative Rest — The average recurrent hernia patient insists on 
getting around soon after his operation, and docs not take a sufficient amount 
of rest before returning to his work Patients who have had operations for 
recurrent or dnect hennas should avoid anj kind of heavy work Often the} 
should be advised to change their occupation 

6 Poorly Developed Musculature — Deficient muscular development favors 
recurrence especially in direct hernia This is caused bv obliteration or 
thinning of the transv ersalis fascia and conjoined tendon, extreme loss of 
weight resulting m muscular atrophy Dow den advised systematic exercises 
to develop the muscles and lesson recurrence Turner (P ) called attention 
to the secondary weakness of the muscles and fascia caused b\ pressure from the 
hernia as an important factor favoring recurrence 

7 Obesity — The obese patient is more liable to lecurrenec than the thin 
one because the adipose tissue causes a weakening and thmnin„ of the muscles 
and the intraabdommal tension which is high before operation inci eases ns 
the patient takes on weight after the operation 

8 Blood Supply — The unnecessary cutting of blood vessels is to be 
avoided as it interferes with the nutrition of the tissues during the process of re 
pair Cubbins called attention to the ill effects that may follow a too extensive 
dissection of the upper and under surfaces of the lisps of aponeurosis of the 
external oblique muscle 

9 Division of the Nerves — The iliohypogastric and ilioinguinal nerves 
supply the muscles in the inguinal region and if they are div ided the weak 
ened muscles atrophy- and bulge and recurrence is probable The preserva 
tion of the iliohypogastric nerve is especially important as it supplies the 
internal ring 

10 Suture Material as a Cause of Recurrence — Recurience is frequently 
due to the irritation inflammation and carlv absorption of catgut sutures 
Silk or cotton not only insures a smoother eonv alescence hut also lessens the 
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chance of recurrence of the hernia Quigley noted that in operations on elderly 
patients the rccunuiec late was three times as great with catgut as with silk 
sutures Hawk and Trench also wrote on the marked superiority of silk and 
cotton Mnnzamth secured the best results with sill or nylon 

I am in aeeoid with Burdick who stated that the silk technique gives less 
infection and lower recurrence th in the catgut and silk sutures are superior to 
fascia lata for small direct and recurrent hernias Babcock stated that infection 
and recurrence arc highei with fascia than with catgut 

Jenkins and Dunham hast demonstrated that catgut tul ing fluids are potent 
tissue irritants and may account foi much of the blame that has been placed 
on the catgut itself as a tissue irrit mt and a cause of tissue ncciosis 

Wangensteen belies es tl at mast rccmrcnces arc due to one of the following 
causes (1) use of absorbahlc suture (2) poor anntonucal lepur Glenn 
states that in 1 545 hernia operations at the New \ ork Hospital fascial sutures 
were never used Coopci lists the disulvantagos and dangers of metal filigrees 

II Poor General Health — 1’iticnts with depleted vitamin C arc poor nsks 
Anemia hemophilia bronchiectasis chronic cough, debibly advanced age 
and very low or high blood pressure aic also unfavorable factors 

12 Bilateral Hernia Operations —The general practice of operating on 
bilateral inguinal hernia at the same time adds to the danger of recurrence 
regardless of the reports to the contrnry from a few surgeons I believe the 
incidence of recurrence is increased approximately 10 per cent in patients with 
bilateral operations SI inner and Duncan place the increase in recurrence 
rate at 13 5 per cent for bilateral operations Y> est and Cupp zeported 25 per 
cent recurrence in bilateral indirect henna operations and 33 33 per cent in 
bilateral direct inguinal hennas It stands to reason that the hazard is in 
creased in bilateral operations if one observes that almost invariably the second 
operation wound is more difficult to close than the first one 

13 Asthma — Asthmatics are generally poor operative risks for hernia 
As a rule one should wait until the asthma is under control and perform the 
hernia operation between seasons of the attacks Coughing exerts a pressure of 
100 mm or more of mercury This strain is transmitted directly to the 
abdominal cavity Pnekman and Bavrd found 27 per cent of recurrences of 
hernia in asthmatics at the Maro Clinic 

14 Postoperative Complications as a Cause of Recurrence — The patients 
who have an uneventful convalescence without complications are the ones with 
the lowest recurrence rate The longer time the operation requires the more 
frequent are respiratory complications and embolism especially in the aged 
Infections also increase with the length of the operation Complications arc 
three times more frequent in patients fifty years of age or older than in 
patients thirty years old or younger Pulmonary disorders make up about 
one half of the postoperative complications following hernia operations and 
this factor plays an important role in recurrence especially if the patient is 
advanced in years Quigley reported twice as many recurrences in elderly 
patients who developed complications as in those who had a smooth con 
valescence Shelley in reporting the results of 2 337 hernia operations on 
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patients of various ages, noted that 24G had postoperative complications, and 
of these 10 4 per cent de\ eloped recurrent hernias, compared to 7 2 per cent 
recurrence in patients who did not have postoperative complications 

15 Recurrence and Intraabdominal Pressure — Harrison bclmes that 
10 per cent of hernias recur because intraabdominal compensation has been 
established with little or no safety margin When we replace in the abdominal 
canty the contents of a large hernial sac, the intiaabdominal pressure is suf 
ficiently raised to bring it again aboie the resistance level of tlic transversal is 
fascia Thus, a hernia begins to form again, or perhaps a new hernia develops 
on the opposite side 

16 Wound Infection — Wound infection is comparatively rare at the 
present time, especially with the skillful use of nonabsorbable suture material 
Beckman states that cotton, silk, oi nylon have been used for eight years at the 
Hospital for Special Surgcr> with less than 02 per cent wound infection 
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CHAPTER XX 
FEMORAL HERNIA 

Synonyms — Crmnl hcinm, pectineal hernia, merocelc, Btclurd's hernia, 
Cloquet's hernia, hemic de Dangler 

Definition — -A femoral hernia is a protrusion of abdominal or pclvie 
viscera through the femoral ring into the femoral cinal or beyond it 

remoral hernia is much more frequent in women than in men Femoral 
hernia constitutes 97 per cent of .ill hernias in women and 3 per cent of those 
in tnen Femoral hernia makes up 2 5 of all hernias in both sexes 

Historical 

Femoral henna was bchc\c<l to lit a vnnety of inguinal hernia until 1572, 
when Guy dc Chauliac pointed out its differences In 16G") N LcQtun wrote 
that it was more difficult to treat than inguinal henna \ crhe\cn, in 1699, and 
Barbette, in 1672, observed that these hernias accompanied the femoral vessels 

Early descriptions of femoral henna were published by Hnuchart, in 1722, 
Amaud, m 1748, and dc Gaiengcot, in 1748 These sitigeons thought that the 
sac was situ ited m front of the femoral vessels although Bassucl in 1734, had 
observed that it was located in the angle between the fcmoial arch and the 
pubis 

De Gimbernat, m 1768, demonstrated the ligament that bears his name 
and m 1777 he used his method of dividing the constriction in strangulation 
for the first time on a liwng subject lie pointed out that bv dividing the 
constriction (Gimbernat's ligament), the danger of hemorrhage was less than 
by the old custom of cutting the ring dirccth upwaid, a practice which was 
often followed by fatal hemorrhage In 1793 lie published the first accmatc 
description of the anatomv of femoral hernia 

Cooper, in 1804, made a further studr of this subject and described the liga 
ment that bears his name 

Perez Fontana, in 1946, published an outstanding monograph on the 
anatomy and operative technique of fcmoial hernia, with a summary of 200 
operations he performed for strangulated femoral hernia 

Anatomy 

The muscles and fasciae of the femoral region are fullv described in am 
textbook on anatomy , and it is unneccssarv to consider them here 

Femoral Canal — The femonl canal is the narrow space between the 
femoral \em and the inner wall of the femoral sheath It is about % to Vs 
inch (06 to 1 25 cm ) long, and transmits the lymphatics from the thigh to the 
abdomen The femoral canal is difficult to demonstrate unless ih£ femoral 
sheath has been separated from the vein by the pressure of a hernia or tumor 
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Femoral or Crural Ring — The femoral ring is the mtemal opening of the 
femoral canal and it communicates with the abdomen The rmg is oval in 
form and its width is greater than its length It varies in size being larger 
m females because the lacunar (Giml emat s) ligament is narrower weaker 
and less securely attached in females than m males In men the ring is 
to % inch (1 25 to 1 83 cm ) wide while m women it is % to 1 inch (1 85 to 
2 5 cm ) w ldo 

Boundaries of the Ring — The femoral ring is bounded on the inner side 
bj the lacunar ligament This ligament is poorly dev eloped in children and 
often lies in contact with the femoral vein Tbc innci boundary also has some 
fibers from the iliac portion of the fascia lata and from the deep femoral arch 
The lacunar li 0 amcnt is stren 0 thcncd 1>> Colics ligament and the conjoined 
tendon The femoral ring is bounded on tl 0 outer side by the femoral vein 
m front by tbc inguinal ligament and the deep femoral arch and behind by the 
horizontal ramus of tbc pubis which is covered bj tl e origin of the pcctmeus 
muscle and fascia 

Femoral Fossa — The femoral fossa is a depression in the peritoneum 
on the inner surface of the abdomen below the inguinal ligament at a point 
corresponding to the position of the femoral rmg 

Points of Exit of Femoral Hernia — Femoral hernia usually descends be 
tween the femoral vein and the lacunar ligament Velpeau termed tlus hernia 
hemie crurale mojenne Tcmoral hernia may also descend above the femoral 
vessels and slightlj external to them 

Hernia beneath the inguinal ligament external to the femoral vessels is very 
rare because of the firm attachments of the iliac and transversabs fascine to 
the outer half of tl e inguinal ligament and also because of the resistance offered 
by the psons and lhncns muscles and the line fasen The inner angle of the 
iliopubic space is equall> resistant to the exit of hernia as it is protected by the 
inguinal ligament the lacunar ligament and the pectineus muscle and fascia 

Coverings of Femoral Hernia — The coverings of a femoral hernia from 
within outward are (1) cxtraperiton^al tissue (2) the septum cnirale, (3) 
the femoral sheath (transversabs fascia) (4) the cribriform fascia (5) the 
superficial fascia, (6) the skin 

Cooper s Ligament — In 1804 Cooper described the ligament that bears 
Ins name and called it the “punic ligament It is a strong ligamentous band 
extending from the tuberosity of the pubis outward above the lliopectineil 
line and covering the ramus of the pubis It is composed of thick strong 
fascia formed by the fusion of the follow mg fascial layers the pectineal fascia 
Colles ligament and the transversabs fascia tl e lacunar ligament the fascia 
from the margin of the lower attachment of the linea alba, and Henle s and 
Hesselbaeh’s ligaments 

Lockwood called attention to the strength of Cooper s ligament He re 
marked that with a hook beneath the ligament one could 1 ft the pelvis of the 
cadaver from the table 

The*Sac —The sac of femoral hernia is a protrusion of peritoneum through 
the femoral ring It is usually congenital m origin and may contain any of 
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the movable abdominal oi pelvic viscera If the sac is small it is often empty 
on account of the narrowness of the lumen or the constriction at the femoral 
ring The mouth of the sac is the part resting in the femoral ring the neck 
of the sac is the part lying m the femoral canal and the body or fundus is 
the portion outside of the canal 

A femoral hernial sac is usually small and globular in shape Li large 
hernias it maj assume anj si ape and in rare instances it may extend to the 
knees 

Hourglass Sac (Hernie en Bissac) — An hourglass sac maj ha\o two or 
more prolongations or Iocnh emerging from the femoral ring either through 
Gimbernat s ligament or on tl c surface of the pectineus muscle or through 
the cribriform fascia or beneath it 

Double Sacs — It is piobablc that double sacs arc formed by reduplication 
of a peritoneal pouch into an unobliteratcd congenital diverticulum or there 
maj be two congenital diverticula passing through the femoial ring Double 
femoral hernias are rare although several cases have been reported in the 
literature Scott operated on a woman aged thirty seven jears with two 
femoral hernias on the right side lie called attention to the danger of wound 
mg the femoral ressels when one hernia is external to them 

Contents of the Sac— Omentum is most often found in the sac Small 
intestine is seldom present except when strangulated and the following 
viscera are sometimes found colon cecum appendix sigmoid bladder and 
very rarely ovarj fallopian tube uterus testis kidnej gallbladder and liver 
When omentum is in the sac it is often adherent to the sac wall to other viscera 
or it may be the seat of epiploitis 

Ahrens and Spiegel reported eases of incarceration of the stomach in a 
femoral hernia sac Seawcll operated on a man eighty three jears old for 
strangulated loft femoral hernia \s long as the patient could remember a 
lump had appeared from time to time in the left groin remained for a few 
hours and then disappeared The appearance of the mass was always aecom 
pamed by severe pains m the epigastrium During the last attack the mass 
was irreducible for five days it was the size of a lien s egg somewhat tender 
firm to the touch immovable and was accompanied by pain and vomiting 
At operation the sole content of the sac was a bluish black mass which proved 
to he an undeveloped ludnej This strangulated kidney was excised without 
relief of symptoms and the patient died on the fourth day 

I operated on a femoral omental hernia in a woman seventj nine years 
old It had been irreducible for ten years and during this time there had 
been constant pain in the epigastrium and stomach which was never entirelj 
relieved until the hernia was operated on Local anesthesia was used and the 
patient made an uneventful recovery 

Chewier repotted 2 cases in which a loop of the round ligament entered 
the femoral ring beside the hernial sac The fallopian tube is a rare content 
of a femoral hernial sac Cottu and Kuss reported a else of femoral hemn 
of a cjst of the round ligament that was the size of a small orange and caused 
occasional attacks of severe colicky pam and vomiting Petri encountered 
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endometriosis of a femoral hernia sac McCoiklc and Bell 1 ov lew cd the literature 
on hydrocele of the femoral hernn sac Thev found onlj 5 authentic eases in 
the literatme and added 3 of then own Sheph r and Smith found the tube and 
ovary in the femoral hernia sac of an mtanl two months old Bona discovered 
an ectopic testis in a fcmoial hernia sac, and Sealonc found an atrophied ectopic 
testis in the sac 

Sac Contents in Strangulated Hernia — -While old irreducible hernias are 
usually omentoecles the sac contents of strangulated hernia are ncarl) nlwajs 
small intestine often aceomp imed b> omentum Jlirclj other abdominal viscus 
arc m the sac Jens found the following tontents m 100 eases of strangulated 
hernia small intestine C3 small intestine and omentum 23 omentum onlv 
8, appendix 1, colon, l indnntmptj sac twice 

Relation of the Femoral Vessels to the nemia— In the common variety 
of femoral hi rum the femoral vein is to the outer side of the heum and the 
internal saphenous vein is m front of the henna and also to the outer side 
Frequency on the Right and Left Sides — 1 him nl hernia is more ficquent 
on the light side m both st\<s In^uni il liunn mows with neuly equal 
frequenej on both sides in vvonun while ft moral lienn i is nearlj twice ns fre 
quent on the light side m women Rot/arcff repi ited fi ► eases m women of 
these 40 vveie on the right side (J2 strangulated) and 19 on the left side (9 
strangulated) 

Femoral Hernia Associated With Other Varieties —I emoral hernia may 
be combined with one oi more hernias m other leg'ions It is most ficquently 
associated with inguinal hernia In 10 000 cases of hernia Berger found 
femoral and inguinal combined m 222 cases of these 203 were in males and 
19 in fern dis In 67 eases thcic were double inguinal and double femoral 
hernias 

Umbilical hernia is often associated with femoral hernia alone, oi com 
bined also with ingmnil hernia Other varieties of henna arc associated with 
femor d henn i in isolated cases (Tig 135 ) 

In combined or multiple henna theic is almost alwivs a general relara 
tion of the abdominal wall and sti angulation is less ficquent than when the 
femoral hernia is nlonc 

Propentoneal Femoral Hernia —Propcritoneal femoral henna is veiv nre 
LeClerc collected 5 cases fiom the liteiatme and lepoited a case of his own 
The patient was a w Oman aged suctv veais, the hernin had a lulocular sac 

Cruro scrotal Henna — In me instances mgiunal hernia descends into the 
femoral legion instead of into the scrotum Sometimes it follows an ectopic 
testis which has descended into the cnnal legion Giusti repoitcd a case of 
inguinal and femoral hernia with a single sac P coles repoited a case of cmio 
scrotal hernia m a man aged fiftv three reals in whom a right inguinal hernia 
descended along the thigh to a point thiee inches (7 5 cm ) above the pattlla 
Constricting Point in Strangulation — In strangulated femoral hernia the 
point of constriction is almost alwaws the sharp unvieldmg edge of the lacunar 
ligament rarely it mav lie m the meshes of the cribriform fiscia at the 
margin of the saphenous opening or in the neck of the sac 
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Blakevvaj believed, contrary to tJie usual teaching that the chief cause 
of strmgahtiou is the nanouaiess of the neck of the sac, and not the free 
edge of Gnnbemat’s ligament lie believed that there is usually a located 
thickening of seai tissue at the neck, that is absent m the rest of the sac I 
base seen a strangulated femoral hernia ulncli was due to an mtrnabdominal 
volvulus 

Previous to the advent of the open operation for strangulated femoral 
hernia the obturatoi arterj was usual lj wounded b> blind division of the 
const notion if its course chanced to be abnormal and it passed close to the free 
edge of the lacunar ligament Bee vuse of the usual fatal outcome this 
anomalous course of the obturator aitciv was termed the corona mort 11 or 
“trow 11 of death ” 



Rare Varieties of Femoral Henna 

1 External Femoral Hernia (Hesselbach s Hernia) — External femoral 
hernia passes into the thigh below the inguinal ligament external to the deep 
epigastric arterv and is almost always assoented with an inguinal henna of 
the same side External femoral hernia sometimes enters the femoral ring 
outside of the external iliac arteij and spreads out in Scarpa s triangle in 
front of the femoral vessels This vauetj of femoral herma has been studied 
bj Aruaud Demeaux Velpeau Berger Hcssclbacli Bahr Narath and others 
In the case obsened hi Beroeanx there were two sacs one intimal to the 
deep epigastne nrterv and the other external to it 

2 Henna Through the Lacunar (Gimbernat’s) Ligament (Hernie de 
Laugier, Hernie Crurale Interne — Velpeau) — Hernia thiough the lacunar 
(Gimbernat’s) ligament was deseiibed bj Laugier, in 1833 In this hernia the 
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sac emerges between the fibers of the lacunar ligament The hernia is usually 
small and lies more internal than the ordinary variety In rare instances it has 
bilocular sacs one loculus coming through the femoral ring and the other be 
tween the fibers of the lacunar ligament In 1858 LeOendro collected from the 
literature G cases of this aanety of hernia A number of cases have been 1 eported 
in the literature since the radical opciation lias come into use 

3 Pectineal Hernia (Cloquets Hernia) —Pectineal hernia was fast oh 
served bj Callisen in 1777 and described m detail In Clo juet in 1814 Fasano 
collected 1G eases from the literature 



Pectineal liemm enters the femoral canal perforates the aponeurosis of 
the pectmeus muscle and remains between tins muscle and its aponeurosis 
simulating on obturator henna Pectineal hernia is probably due to an nb 
normal insertion of the pectineal fascia (rig 136 ) 

4 Ketrovascalar Hernia — The sac of retroi aseular henna follows the 
femoral sheath downward Serafim reported a verj rare case in which the 
hemm descended behind tl e femoral vessels inside the sheath of the femoral 
vein Diagnosis was confirmed at autopsj 
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5 Prevascular Hernia — In prevasetilar hernia the sac is situated in the 
femoral sheath Imt in front of the vessels, I believe this variety of hernia 
is more frequent than is generally supposed Karath reported 6 cases of 
traumatic prejascular hernia following reduction of congenital dislocation of 
the hip, Moschcowitz Ins written extensn cly on this subject and Ccvano 
has considered this variety of femoral hernia in detail A number of eases 
are reported in the literature 

Multilocular Sac (Cooper’s Hernia) —After the sac emerges at the fem 
oral ring it inay divide into loculi that pass in one of the following directions 
through the femoral canal toward the obturator foramen and m rare m 
stances, a third loculus which is propcritoncal may pass into the labium 
majas or the upper pait of the sciotum I recently observed a femoral hernia 
in a woman in which one loculus passed into Scarpa s triangle and the second 
one passed upwaul onto the external oblique aponeurosis 

Etiology 

Saccular or Congenital Theory — The congenital origin of femoral hernia 
is generally accepted today The henna enters a piefomicd pouch or diverticu 
luin which lias failed to become obliterated In 200 consecutive postmortem 
examinations repoited by Murray peritoneal femoral diverticula were found 
in 52 subjects m 14 of these the sac w is bilateial 1 cmoral diverticula were 
found more frequently than inguinal diverticula m the 200 subjects potential 
inguinal sacs were found in 13 cases and in 4 of these the sae was bilateral 
Keith found femoral diverticula more frequently m adult subjects than Mur 
raj did 

McCorklc and Bell believe that femoial hernia sacs are probably congenital 
Sheplcr and Smith reviewed the subject of femoral hernia m infancy and agree 
that they are congenital m origin 

Frequency of Femoral Hernia on the Right and Left Sides — remoral 
hernia is usuallv single and appears most often on the right side When it 
is bilateral the hernia on the right sulc is usually the larger 

Tcmoral hernias are nearly always found in women, 97 per cent in 
females and only about 3 per cent in males however it is only slightly more 
frequent in women who have not borne children than m men remoral hernia 
larely occurs before the twentieth yeai 

Scley, in 1941 stated that in 213 cases of femoral hernia 167 were women 
and 46 men McClure and Tallis reported 4 530 inguinal hernia operations com 
pared to 90 operations foi femoral hernia and they conclude that the ratio 
is approximately fifty to one Waugh and Hausfeld in a series of 515 hernia 
operations found one femoral to 31 inguinal hernias Wilmoth, in 2 824 hernia 
operations reported 63 femoral hernia to 2 761 of the inguinal variety 

Infants and Children — Temoral hernias are rare m infants and children 
They usually occur between the tenth and twelfth years and are generally 
single very seldom double They ordinarily develop gradually and are not 
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i ccogmzcd at first Se\ has little influence Itibcra and Sans reported 764 
hernias m 6777 infants examined Onlj six. hem ms were femora! 3 in males 
and 3 m females 

AMule femoral hernias are almost unknown in infants and children they 
arc ali 0 htl> more frequent in males hut aftei the age of twentv jtni-s thev affect 
females with increasing fx equate} 

Anatomic Causes — The anatomic conditions tint predispose to the deael 
opraent of femoral hernia ore i preformed sac, pi eminence of the peritoneal 
depression due to lick of fit absence of the lymph gland of Ilosenmuller 
and a large saphenous opening oi a luge compressible femoial vein Jocssel 
belies ed that an open femoral ring is an important factor 

Other predisposing causes are pregnant} partuiitun emaciation in 
creased mtrinbdominal tension due to obesitv oi tumors and relaxation of 
the femoral ring m the aged 

Femoral Hernia Developing After Operation for Inguinal Hernia — I ein 
oral hernia occasionally appears after an operation for inguinal hernia It is 
piobable that the increased intraalklonnml pressure following the operation 
forces the omentum or intestine into n preformed femoral sac Itmoinl her 
ilia ns well ns nnj otliei \anetv of hernia mas develop after nm abdominal 
operation 

Inguinal hernn sometimes occuis aftei an opention for femoral hernia 
The inguinal hernia is usutllj induect when the fcmotal henna Ins been op 
erated on b> the femoial route, and direct when the femoral hernia has been 
opeiated on bj the inguinal route 

hen femoral hernia follows an operation for inguinal hernia it is prob 
abljr duo to the pulling upward of the inguinal ligament bj the deep sutures of 
the inguinal liemia operation which increases the size of the femoral opening 
In operating for inguinal hernia it is sometimes advisable to stitch the con 
joined tendon to Cooper s ligament when the inguinal ligament is lax oi deficient 
to present the secondary development of femoral hernia 

Femoral Hernia and Pregnancy — As pointed out bj Cooper, leducible 
femoial hernia usually disappeais in the latter half of pregnancy ind does 
not recur until after pai turition 

Femoral Hernia and Tuberculosis — The association of femoral hernia ami 
tuberculosis is fairlj frequent The resistance of the tuberculous patient is 
senouslj impaired bj the symptoms of femoral hernia such as t olie nausea 
digestive dtstu ibanees and parti il or complete strangulation AInrked 1 m 
ptovement in pulmonary tuberculosis has often followed the cure of the hernn 
by operation 

Symptoms and Diagnosis 

1 cmoral hernias lie usuall} small and seldom contain intestine and for 
this lesson the symptoms are less marked than those m inguinal hernias 
Small femoial hernias are liable to be overlooked in obese subjects 

Functional Symptoms —The functional sjmptoms are not pronounced un 
less the henna is large oi contains nbdomm il v lseera Adherent omentum may 
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cause a dragging pain referred to the lower abdomen. If intestine is in the 
sac the pain may be colicky, with symptoms of obstruction. Strangulation is 
frequent and mnj he pnitial or complete, accompanied by very so\ ere pain. 

As early as 1721, Koch described a numbness or sense of weight in the 
thigh as a symptom of femoral henna. Sometimes there is edema of the ex- 
tremity, due to compression of the vein by the hernia. These symptoms arc 
not al frays present and are ensih overlooked Pain radiating down the thigh 
is more often associated with obturator hernia than frith femoral hernia. If 
fcmoial hernia contains intestine, a gurgling sound may be heard on reduction. 
Other symptoms may he referred to the viscera in the sae. Irreducible femoral 
hernia containing the ovary ami tube, especially in infants and children, has 
often been diagnosed and operated on as strangulated femoral enterocele. 



Fig. 117.—: Femoral tarnl-i of throe >enrs duration In a min aged thirty jears (A) 
The hernH will remain reduced with the patient In thp standing position Also left Inguinal 
hernia. (B) The hernia iippeirs after n strain or cough 


Objective Signs. — Femorat hernia nearly always appears as a small glob- 
ular tumor, just below the inguinal ligament. It is usually smaller than a ben’s 
egg, although sometimes it may attain the size of an adult’s head ami may 
extend down the thigh ns far as the knee or below it. On account of the small 
size of the ring, femoral hernia usually i educes very slowly. (Fig. 137.) 

Complications 

Strangulation. — Strangulation is eight to ten times more common m fem- 
oral hernia than in inguinal hernia Partial strangulation or Richter’s hernia, 
in which only part of the lumen of the intestine is nipped by the femoral ring, 
oceurs more often in femoral hernia than in anj' other variety. 

Because the obstruction is incomplete, the symptoms are sometimes in- 
definite and misleading, but usually one or more of the following symptoms 
frill be present: nausea, vomiting, colicky pains often associated with tym- 
panites, and profound shock In strangulated femoral hernia the tumor is 
often small. Sometimes the only sign of its existence is a tense tender point 
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and a slight fuf/ncss just internal to the femoral vessels In certain eases the 
diagnosis is made during the operation for supposed intestinal obstruction 
On account of the unyielding constricting Mall, gangrene occurs early in 
strangulated femoral hernia 

Frequency of Irreducibihty and Strangulation Irrcducibility and 
stiangulatiou arc frequent complications of reducible femoral hernia Nearly 
50 per eent of the old femoral hernias that come for operation arc either ir 
reducible or strangulated Ttr^usson renewed the femoral hernia operations 
at St Thomas’ Hospital and found the occurrence of irreducibilitj and strangu 
lation as follous 
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Reduction en Masse— -Taxis should be used very carefully in strangulated 
femoral hernia On account of the small unyielding ring there is small prospect 
of success Taxis should be limited to gentle pressure with stroking of the 
hernial mass don award and inward to straighten the hernial sac and decreases 
its angulation TJ e patient should be m the Trendelenburg position to give the 
best prospect of success Only a few minutes should be devoted to taxis before 
an operation is undertaken Reduction cn masse is a rare complication of 
femoral hernia and should be suspected when there arc symptoms of internal 
strangulation and history of a femoral hernia that no longer descends through 
the femoral ring Costcn and Bodenheimcr reviewed the literature on strangu 
lated femoral hernia reduced en masse and collected 20? cases and also reported 
two of their onn one in a man and the other in a woman 

Displaced Strangulated Hernia —Displacement of a strangulated femoral 
henna from its usual position in the uppei part of Senrpa s triangle is almost 
always due to forcible taxis The hernia may ho displaced by reducing it en 
masse through the femoral ring 01 by forcing it through a rent m the femoral 
sheath into the connective tissues of the thigh When this accident happens 
the hernia may appeal somewhere below or above the inguinal ligament SInels 
reported a case }n which unsuccessful taxis displaced a strangulated femoral 
hernia to a position up over the inner third of the mgmnal ligament where it 
closely resembled a strangulated inguinal hernia Bryant observed a case in 
which taxis forced a femoral hernia through a lent in the femoral sheath at the 
inner side of Scarpa’s triangle At operation the site of strangulation was 
found m the tear in the femoral sheath 

Femoral Hernia Accompanied by Appendicitis in the Hernia! Sac— Some 
times the appendix is found in a femoral hernial sac A number of cases have 
been reported in the literature in which operation was undertaken for strangu 
lated hernia and when t! e sac was opened only a gangrenous appendix n as 
found The symptoms of this complication are often misleading In a case 
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obscned by Doolin, there was a small, tender, painful swelling m the upper 
and inner angle of Scarpa's tnangle, there was no tenderness or rigidity above 
the inguinal ligament The femoral sac was distended with pus and contained 
only a gangrenous append iv 

Differential Diagnosis 

Reducible Femoral Hernia — -The conditions most frequentlj mistaken for 
reducible foment licmn arc incomplete reducible inguinal hernia saphenous 
i am, and psoas abscess 

Incomplete Reducible Inguinal Henna — An incomplete inguinal hernia is 
sometimes mistaken for a femoral hernia that passes upward toward the inguinal 
ligament If a line corresponding to the inguinal ligament is drawn from the 
spine of the pubis to the anterior supenor spine of the ilium, the inguinal hernia 
will lie abo\e this line, while the femoral hernia will be below it 



Fig 13S — Schematic drawing After the hernia reaches the femoral region It often passes 
upward on to the aponeurosis thus simulating an Inguinal hernia 

The inguinal hernia can be reduced hy making pressure upward, outward 
and backward, and pressure o\er the inguinal canal will prevent its descent 
Femoral hernia is reduced bj pressure downward, backward, and upward and 
returns to the abdominal enuty \er> slowly 

In direct inguinal hernia the direction of reduction is backward and up 
ward, and reduction is much quicker than with femoral hernia Inguinal hernia 
can ordinarily be reduced with the patient m the erect position, while with 
femoral hernia it is usually necessary for the patient to lie down 

In differentiating reducible inguinal hernia from reducible femoral hernia 
the three important landmarks are the pubis the femoral artery, and the 
spermatic cord Cases are on record in which an operation has been done for 
inguinal hernia, and the mistake in diagnosis discovered only after the patient 
was out of bed When the diagnosis between inguinal and femoral hernia is 
difficult or impossible, the hernia is usually femoral (Fig 138 ) 

Saphenous Varxx. — The differentiation of saphenous varix from inguinal 
and femoral hernia was first described by Bornet in 1836 A saphenous vans 
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disappears, when the p-iliutt lies tlom i, no pn ssure being required to reduce 
it ami Us lenpixirtim whin tht pain lit Minds up can lit prevented bj making 
pressure over the fcmoial t inal Thpre is no gmglmg on reduction and a hum 
mmg murmur is hcaul on auscultation A ehaiactcnstie thrill is felt over the 
vuik when the pntunt coughs Tlie onlv other condition that resembles 
saphenous vans is henna associated with ascites The symptoms of dilatation 
ot tht Upper poit ion of the saphenous vein are the same as those of saphenous 
vairc The skin over the saphenous vanx is bluish if there is no suhentaneons 
fat, if the fattj tissue is abundant no difference in color can he detected The 
vanx is usuilh ah nit one half inch (125 cm) below the saphenous opening 
In 10 cases of sapheflous vanx collected from the literature In Iliehnrdson 7 
wcio diagnosed before operation as strangulated or incarcerated femoral hernia 
Saphenous vanx should be trt itedbj injection orbj ligating the vein above and 
below the vancositv and tin ililUid portion excised (I’ig 139) 



Fig 130 — Varicose (cm rol \elns are son otlmeg mistaken tor femoial 1 
Patient ec\enty two jenrs ot age ttl bilateral In llrcct Inguinal hernias and 
sjj henoua vanx 


Varicose Veins — Varicose veins m the labium inajus maj be present dnr 
ing pregnancy and are not to be confused with femoral hernia 

Psoas Abscess — 'When psoas abscess descends into the Hugh it nsuaJJj 
appeals as a symmetrical fluctuating moss which transmits an impulse on cough 
mg and is reducible without a gurgling sound A tumoi can be felt above the 
inguinal Iigiment The spine should be examined for tuberculosis which will 
almost alw av s be found and is the source of the abscess 

Obturator Henna — Obturatoi hernia maj rarelv be mistaken for feiuoial 
hernia Txarmnation of the femoral canal will show that it is empty (The 
svmptoms of obturator hernia arc described ilsewherc ) 

Irreducible Femoral Hernia — The conditions moat freqmntly mistaken for 
irreducible femoral hernia are femoral adenitis and lipoma 
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Femoral Adenitis — Adenitis in the fcmoial region gnes no impulse on 
coughing, and minlly several enlarged glands can he felt Sometimes a small 
strangulated femoral liemia is mistaken foi a broken down lymph gland, es- 
peeiallj after the intestine has peiforated and the sac is tender, painful and 
fluctuating Occasionally , a femoral adenitis oicrlies a strangulated hernia 
Ross reported a case in which he incised the suppurating Iimph glands and 
found heneath them a small mass which proicd to he a strangulated femoial 
hernia 

Femoral Lipoma —A lipoma in the femoral region gnes no impulse on 
coughing It usually lies external to the saphenous opening, and below it, and 
the femoral canal is empty A lipoma can be lifted up with the skin to which 
it is adherent When it ts situated in front of a femoral henna, it must not be 
mistaken for adherent omentum in the sac Strangulated lipoma closolv re 
semhles a strangulated liemia As a rule, the henna is less mo\able than the 
lipoma 

Other Conditions to Be Differentiated — Other conditions that ma\ he 
mistaken for femoral bcrmi arc cysts fibiomas, new growths in the femoral 
region, distended psoas hursao Indatid cist, dermoid cysts, muscle hernia of 
adductor longns, strangulated obturator hernia King behind a reducible femoral 
hernia, and aneurism of the femoral arterv In the last named condition, there 
is an impulse ovei the tumor synchronous with the radial pul-e 

A lymphocele m the femoral region may simulate an iricdueiblc hernia 
If small, it may be mistaken on palpation for a lipoma In the tropics filarial 
lymphoccles arc not uncommon 

Diagnosis of Strangulated Hernia — Stiangulated femoral hernia lias been 
mistaken for almost every disease causing abdominal pain The symptoms are 
often so vague and indefinite that the possibility of a strangulated hernia is oier 
looked anil thus the diagnosis is delaicd This applies especially to the small 
hernia or one that is not palpable with svmptoms referred to the epigastrium, 
with little or no pain or tenderness oicr the hernia Diagnosis is most often 
delayed in the aged patient with slight symptoms or an old hernia that has been 
irreducible for months or y oars 

McNealy nml Lichtenstein stated that 404 fcmoial hernia patients were ad 
nutted to Cook County Hospital in a nine year period, and 22 5, or 55 7 per cent, 
wero stiangulated or mcaiccratcd Six of these died before opeiation could be 
undertaken 

McClure and Tallis reported 90 femoral hernia operations, 23 3 per cent 
Here strangulated 

Dunpln observed that because of crrois m diagnosis, surgical inters ention 
was delaied from one to eight dais in 70 per cent of the fatal esses he studied 

Roentgen Ray Examination — Marti and Cottet report a rare ease of 
strangulation and perforation of a Meckel's dnerticulum in a left femoral 
hernia They point out that when othei methods fail, a diagnosis may lie made 
before operation by a careful roentgen-ray examination 



Prognosis 

The prognosis of untreated femoral hernia is gra\c Strangulation is 
eight to ten times more frequent m femoral henna than m inguinal hernia 
Trass treatment is dangerous as there is no prospect of a cure bj this means, 
and usual]} o truss cannot be fitted to femoial hernia so as to retain it sdtcl} 
If the hernia slips by the truss pad, there is great danger of strangulation The 
cause of the high percentage of strangulation m femoral hernia is due to the 
sharp unyielding edge of the lacunar ligament, which forms the inner boundary 
of the small femoral ring, and the direction of descent of the hernia, which is 
downward, forward and upward 

The radical operation or the injection is the onlj treatment to be recom- 
mended for femoral hernia In the nonstrnngulatcd variety, the operation or 
the injection is followed bj a high percentage of cures In strangulated femoral 
hernia the mortnlit} rate is higher than that in strangulated inguinal hernia, 
because gangrene occurs earlier in femoral hernia and the patient comes to op 
oration later, on account of the difficulties of diagnosis 

Treatment 

The radical operation is the treatment of choice for strangulated and 
large nonstrangulnted femoral hernia Mechanical treatment is unsatisfactory, 
dangerous, offers no prospect of a cure, and is to be employed only when 
operation is refused or contraindicated 

Mechanical Treatment — Small reducible femoral hernias offer the best 
prospect of being held bj a truss The method of measuring for a truss is the 
same as that described for inguinal hernia In the femoral truss the frame 
from the shoulder to the pad is more oblique than in the inguinal trass, and the 
pad is smaller A water pad is the mast comfortable The cross body type ot 
frame truss is satisfnetor} The elastic truss with a molded pad and thigh strap 
is the best 

Even when a truss that will control the hernia can be fitted, it is easily 
displaced because the point on ■which it presses does not remain fixed The 
movements of the muscles of the upper anterior portion of the tlugh, in any 
form of exercise, tend to displace the truss upward The truss treatment for 
femoral hernia causes the patient more inconvenience and discomfort than 
the truss treatment for inguinal hernia Tor these icasons the operative treat 
ment is alwajs to bo recommended The prospect for a cure is excellent, and 
the percentage of recurrence is even lower than that in the inguinal varietj 
Irreducible femoral hernia almost always consists of omentum and should be 
treated by radical operation In strangulated femoral hernia, immediate op 
oration is imperative because of the early onset of gangrene 

The ideal operation removes the sac, closes the femoral opening firmly, 
and still does not weaken the inguinal canal or rings The operative treatment 
of femoral hernia is closely associated with the development of the inguinal 
hernia operation, and practically all the operations for inguinal hernia have 
been used at one time or another for the cure of femoral hernia 
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Historical Review of the Operation for Femoral Hernia 
In enilier <lavs division of the constricting femoral ring with a knife was 
considered so dangerous on account of possible injury to the femoral vessels 
that Thevemr m 1CG9 devised a two branched dilator, which was also advocated 
bj Lc Blanc in 1767 Arnaud in 1748 made an advance in the surge rj of 
strangulated femoral hernia b> advocating the stretching of the femoral ring 
w ith a crochet hook, and Ins results wci e the best attained up to that time Dur 
ing the past centurj the treatment of femoral hernia made onl\ slight progress 
Treatment was confined to strangulated femoral hernia, and the hcmiotomj 
operation was limited to cutting Gimbemat’s (lacunar) ligament and leaving the 
intestine untreated The result was that the patient nearl> alwajs died of 
peritonitis If he survived he had a serious fistula to sap his strength Lister, in 
1871, introduced his new antiseptic surge rj method, and operations for femoral 
hernia took a turn for the better, and for the first time the mortality rate m 
strangulated henna improved Since Lister’s day ncarlj two hundred opera 
tions have been advocated for femoral hernia Too often the surgeon who pub 
hshes a new operative procedure does not have the time or the facilities to review 
the literature that has gone before and as a result lie believes that the “new” 
operation is original with him 

This brief historical summary has been compiled for the student who is 
interested in the development of the modem operations for femoral hernia 
Space docs not permit a description of them, but many have much merit and 
are invaluable to meet special conditions encountered in femoral hernia opera 
tions 

Tor those planning new operations it might he of interest to mention 
briefly a few of the numerous operative proceduics that have been earned out 
by surgeons in the last seventy five jears Often the surgeon has employed a 
particular operation for some > ears before publishing his technique 

Methods That Do Not Remove the Sac But Use It as a Plug for the 
Canal' — These operations arc among the earliest for femoral hernia, when it 
was the general belief that plugging the canal would cure the hernia Bouchet 
(1878), Macewen (1886), Lockwood (1889), Bishop (1890), Billroth (1893), 
Kocher (1897) , Ferguson (1907) , Dowden (1918) , Melville (1935) 

Methods That Do Not Close the Canal — These methods are not in general 
use as the recurrence rate is too high Soem (1879) , Banks (1882) , Ochsner 
(1892) , La Roque (1922) , ‘Waugh and Hansfeld (1942) 

Methods That Close the Femoral Canal by Muscle, or Muscle and Fascia 
Transplants — These myoplastic operations are no longer m use as they have 
been supplanted bj fascia sutures alone Novaro (1892) , Giordano (1892) , 
Cheyne (1892) , Salzer (1893) , Moulbn (1896) , MeArdlc (1899) , Prokunm 
(1900) , Cliaput (1900) , De Garaj (1903), Pol>a (1905) , Gobell (1913) , Hof 
mann (1921) , Cnsscy (1926) 

Methods That Close the Femoral Canal With Transplants of Periosteum 
or Bone Grafts , Staples or Sponge — Heteroplastic operations are only of his 
tone interest at this time and are no longer used in femoral hernia operations 
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Krasko (1883), Ball (1884), Tiendeluiburg (1800) , 1 lunar (18D3) , Jaboulay 
(189G), Platt (1897), Mikulicz (1897), Botch irdt (1898), Chaput (1900), 
Herzen (1903), Triam (1905), rerguson (1903), Sick (1911), McLennan 
(1921) 

Methods That Close the Femoral Canal by Suturing the Inguinal Liga- 
ment to the Pubic Bone — T hesc early operations are not considered satisfac 
tory Uoiix (1898), NieoU (1902), Civaz/mi (1903), Ifammcsfahi (1904), 
Andrews, A (192S) 

Methods That Use Silver or Steel Wire Filigree — These methods arc no 
longer used for femoral hernia npui \\ ltzil (1890) , Ilarth tt (1903) , Goepel 
(1900) , McGmn (1909) , Andrews, A (1927) 

Methods That Divide the Inguinal Ligament and Suture the Canal — 
Tins type of early operation is only of histone interest Dehgfmerc (1896), 
rabricitts (1907) 

Methods That Close the Canal Through a Laparotomy Incision — This pro 
ccdtiro is not m gencial use because the inguinal operation gives a better ex 
posurc of the femoral hernia Tait (1883), Lucid (1908), Beckman (1912), 
Chcatlc (1920) , La Boque (1922, Savim (1922) , Soresi (1923) , Henry (193C) 

Methods That Close the Femoral Canal With a Purse String or Mattress 
Suture — This group of operations did not provide a firm closure of the kmoral 
ung and are suitable only for scry small hornm Wood (1883), Cushing 
(1888), Langcnbeek (1SSS) , Bottim (1S91), Tneotm (1S91) , Berger (1892), 
Marcy (1892), Bhke (1906), Coles (1906), Knmmei (1912), Noble (1913), 
Wnrlmse (1919) , Monson (1928) 

Methods That Close the Femoral Canal With Interrupted Sutures — 
Closure of the femoral canal with interrupted sutures is favored by many 
surgeons, especially when there are no signs of strangulation of intestine 
Barker (1887) , Berger (1892) , Billioth (1S93) , Trey (1893) , Bassim (1893) , 
Fowler (1897) Lucas Championnu re (1898), Fairy (1901), Bacon (1901), 
De Garnio (1*>05) , Baldwin (1906), Battle (190S) , Buckley (1914), Keynes 
(1927) , Kellogg (1928) 

Methods That Close the Canal Through an Inguinal Incision Approach — 
The inguinal operation for femoral hernia is most generally used by surgeons 
at the present time Anmndalc (1875), Ruggi (1S92) , Parlavecehio (1893), 
Tuffiei (1896), Lotheissen (ISO 5 *) Codivilta (1S9S) Gordon (1900), Parry 
(1901) , Bennett (1903) , Guibt and Proust (1904) , Kammcrer (1904) Marro 
(1906), Moscheowitz (1907), Wilms (1911), Dujmer (1912), Morton (1912) 
Scelig and Tuholske (1914), Landry (1918), Groves (1922), Andrews, E 
(1924), Cowell (1927), Easton (1933), Gutiericz Santacruz (1935), Melville 
(1935) , Diekson (1936) , Chnstophei (1937) , Wilmoth (1937), Ottobrim Costa 
(1939), JfcVay (1939), Gutierrez (1942), Rees (1942), Harkins (1943), 
Homans (1945) 

Methods That Close the Femoral Canal With Fascia Sutures —Fascia 
sutures are difficult to applv m femoral henna operations Most surgeons 
prefci silk, linen or cotton McArthur (1901) , Wilms (1911) , Pettit (1924) , 
Payne (1935) , Collins, D C (1938) 
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Inguinal Operation for Femoral Henna 
Closure of the Femoral Ring Through the Inguinal Canal — The inguinal 
operation for femoral hernia was first employed In Annandalc in. 187G While 
operating on a patient who liad an in&uiml and femoral hernia on the same 
side, he discovered that the femoral hernial sac was casilj located and the hernia 
casj to reduce thiough the inguinal incision lie sutured the inguinal ligament 
to Coopci's ligament and then closed the inguinal wound The following 5 ear 
he used the inguinal route as the operation of choice m treating a femoral henna 
ZucKcrkandl, after a serus of anatomic dissections, lccommended the in 
gmnal operation foi strangulated femoral hernia In 1892 Ruggi described 
in detail the inguinal operation for femoral henna, just about as it is used at 
the present tune, m 1893 his monograph on this method appeared Savim 
modified the Ruggi operation bj using a suprapubic mull me incision to obviate 
the danger of direct mgunnl hernia which sometimes develops aftci operation 
bj the inguinal route 

Advantages for Nonstrangulated Femoral Hernia — The inguinal op 
oration can be performed as quicklv as the femoral operation an inguinal 
hernia, if present, can be treated at the same time, it is well tolerated 
by the aged patient because there is a minimum of shock Tree exposure 
of the sac is obtained bj nicking the inguinal ligament or dividing it with 
a silk thread passed beneath it and then gcntlj w hipsawing, or b\ dividing 
the ligament in a. stcpladdcr or staggered fashion in tbc presence of stiangula 
tion, to facilitate a firm repair Never cut dirceth across the ligament as this 
error m technique accounts for most of the recurrences following the inguinal 
operation The advantages of the inguinal operation far outweigh am slight 
advantage of the femoral operation even in reducible hernia (Fig 140) 
Operation — The operation for femoral hernia bj tbc inguinal route is 
facilitated if the patient is placed in the Trcndelcnbmg position This aids in 
the reduction of the hernia and affords a cle »r \u w of the fcmoial opening 

Skm Incision — The incision is made over the inguinal canal about 1 inch 
(2 5 cm ) abov c the inguinal ligament and parallel to it It is 3 to 5 inches 
(75 to J2J> rjn ) kmg und similar to Ibr jmxsjrn for ipguiinJ hernia except 
that the upper end does not extend so high, and the lower end extends down 
over the pubic bone into the upper part of the scrotum or the labium majus, in 
the direction of the femoral ring or hernia 

Incision of the Aponeurosis and Muscles — The aponemosis of the external 
oblique is separated in the direction of its fibers over the inguinal canal Tbc 
edges of the aponeurosis are retracted, exposing the conjoined tendon and trans 
vcrsalis muscle These muscles are retracted upward along with the spermatic 
cord or round ligament The inguinal ligament and the transversalts fascia 
are exposed when the lower flap of the aponeurosis is retracted downward The 
floor of the inguinal canal, which consists of transvcrsalis fascia is carefullj 
divided parallel to the deep epigastric vessels and to the inner side of them 
Tins incision is direct] v over the neck of the femoral sac The deep epigastric 
vessels are retracted outward If tliej are abnormal jn their course, they may 
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bo divided between ligatures, however thej should be presen id whenever pos 
sible, as then division may bo a predisposing cause of postoperative direct 
hernia 

With the transversals fascia incised and the edges retracted the pento 
neum is exposed and opened just above the neck of the sac (rig 141 ) 

Reducing the llcrma — In nonstrangulatcd hernia the contents are reduced 
bj gentle traction If they arc adherent to the wall of the sac, the latter is 
often inverted as the contents aro pulled had into the abdominal cavity If 
the contents arc not adherent to the sac it can usually be inverted in the fol 
lowing manner A long narrow blade forceps is passed to the bottom of the 
sac the fundus grasped and as the forceps is withdrawn the sac is inverted 



Supplemental Femoral Incision — If the sac cannot be reduced through 
the inguinal wound it is neccssarj to piolong the si in incision down over the 
hernia retract the skin downward and dissect the sae free of adhesions 
If the hernia is irreducible the sae should be opened bj a femoral incision, the 
adhesions freed, diseased or redundant omentum ligated and excised and the 
hernia reduced 

Strangulation — If there is strangulation it is dealt with through the m 
guraal wound as it is much easier to handle it here than through the femoral 
incision and if resection and anastomosis are required they can also be done 
more expeditiously from the abdominal side 
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Inierston of the Sac in Irreducible Henna — After the sac has been opened 
and the contents hate been dealt with the sac is inserted into the inguinal 
wound and treated from abo\e If the sac is large I cut an ay a portion of it 
to facilitate imagination After it is imerted the peritoneum is freed for a dis 
tance of \t> inch (1 2o cm ) bej ond the femoral rang transfixed bj a needle 
threaded with a suture ligated and excised If the femoral opening is large a 
purse string suture of the neck of the sac is often preferable to simple ligation 



Fig 141 — Inguinal operation for femoral hernia Showing the exposure of the neck of the 
sac and Its relat on to the surrounding structures 

Closure of the femoral Ring — Two to foui beaxj silk or cotton sutures are 
required to close the femoral ling A small full curbed needle threaded with the 
suture is passed through Cooper s ligament neai tl c sheath of the iliac \em 
as the latter is pressed outward b> the finger or a small retractor A good 
plan is to pass the needle deep enough to include the periosteum and e\en 
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sciape the lone Next the suture tnkes a pood lute m the lower flap of trails 
\crsalis fascia and the edge of the inguinal ligament This suture is not tied 
until all arc placet! Two or three additional sutures are msrited depend 
mg on the size of the opening the innermost sutmo takes a Into in the lacunar 
ligament also V hen the sutures arc tied the femoral opening is closed bj 
the approximation of Coolers ligament to the mguinil ligament (rig 342) 
at the highest possible point as emphasized hv Christopher 

Cooper's ligament which is a firm dense white hand of fibrous tissue must 
always he thoroughly exposed 1 cforc any suturing is attempted The pectineal 
fascia which foims the posterior margin of the femord canal is sometimes nns 
taken for Cooper a ligament 



Closure of the Muscle and Fascia Incision — The intern il oblique trans 
sersabs muscle and the uppei flap of transversahs fascia arc sutured to Cooper s 
ligament and the inguinal ligament with mtcrmi ted sutures of sill or cotton 
The Coid — The cord is usually not transplanted unless the internal in 
launal ung is dilated or the musculatme of the canal is weak oi unless there 
is more than the usual danger of a direct licima occurring through the mguinal 
incision 

Shin Closure — The subcutaneous tissues and the skin are closed in the 
usual manner without drainage 
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Operation for Strangulated Femoral Hernia — Tlie operation for strangu 
latcd femoral hernia is more difficult than that for the nonstrangulntcd \anctj 
Strangulated femoral henna can be operated on bj the femoral or the inguinal 
route Partial stianguiation or tupping of a portion of the lumen of the in 
tcstine (Richter’s henna) should always be thought of, as it is more frequent m 
the femoral aanctj of hernia than m onj other In tins form of strangulation 
obstruction is not complete, and operation should not be undertaken c\cn w lien 
the SMnptoms of stianguiation aic indefinite, as gangrene occurs earlv in paitial 
strangulation, just as it does when strangulation is complete 

Femoral Operation 

The skin incision is begun Y> inch (123 cm ) abotc the inguinal ligament 
and extended downwaid for a distance of 3 or 4 inches (7 5 to 10 cm ) over the 
femoral canal, parallel to the fcrnoml \csscls In small hennas the center of the 
incision is usually o\er the center of the tumor Often it is a good plan to form 



Fie 143 —Femoral hernia operation A incision over femoral hernia E Suturing the Inguinal 
and Cooper’s ligaments to the pectlneus muscle and fascia 

a cuned flap, with its torn exit} outward, so that the skin wound will be as far 
as possible from the external genitalia If the incision docs not extend suf 
ficientlj abo^e the inguinal ligament, it will be difficult to expose the fascia lata 
and cnbnform fascia o\ei the upper patt of Scarpa’s triangle (Fig 143 ) 
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The internal (or long) saphenous \em passes upward along the inner side 
ol the thigh and thiough the siphenous opening in the fascia lata about l 1 /, 
inches (3 75 cm ) below the inguinal ligament Care must he exercised not to 
wound this vein The edges of the incision in the si m and subcutaneous tissues 
are retracted to expose the edge of the falciform process of the fascia lata If 
the hernia is reducible the femoral artery and a cm me located and retracted 
out of the way and the pcctmcus muscle and fascia exposed If the hernia is 
irreducible it may be impossible to locate any landmark except the femoral 
nrtcrj whose position is shown by its pulsation A careful dissection will pre 
sent mistaking tie relaxed fascia propria tic wall of tie femoral sheath or 
the subperitoncal fat for adhcicnt omentum 

treeing the Sac — It is sometimes difficult to find the sac when it deeply 
situated and covered by a thicl layer of fat The presence of the femoral \es 
sols at the outer side of the neck of the sac must be borne m mind constantly 
The sac should be freed by blunt dissection as high as the femoral ring The sac 
is usually thin if it is thick the possibility of a sliding hernia of the large in 
testino or the bladder should be thought of 

Opening the Sac — After the sac is freed it is opened at a thin clear point 
where there arc no adhesions of the contents of tho sae and if possible on the 
outer side to keep away from the bladder Adhereut omentum should be freed 
oi divided between ligatures and the diseased portion excised The treatment 
of sliding hernia of the largo intestine or 1 ladder is described elsewhere 

Disposition of the Sac — The sac freed of its contents is drawn well down 
at the femoral nng until the parietal peritoneum which is whiter denser and 
more fibrous than the sac comes into mow Exposure of the ncek of the sac 
is facilitated by traction on the inner part of the nng— the lacunar ligament 
The sac is pulled down transfixed ligated and excised Sometimes it can be 
removed highci if a purse string suture of the parietal peritoneum is used in 
stead of a ligature Care must be taken to rcmoic all the fatty lobules m or 
near the femoral ring so that the edges of the ring can be brought together 
after the sac is removed (Fig 144 ) 

Closure of the remoral Ling — If the opening is small a puree string suture 
is all that is needed to close it This method was first used by Marcy in 1891 
who employed a suture of absorbable tendon Cushing and Coley (W B ) 
popularized the pulse string suture 

Purse string Closure — A full curved round pointed needle thieaded with 
silk or cotton 13 passed through the inner portion of the inguinal ligament close 
to the femoral xem including if possible some of the fibers of the sheath of 
the a era Coming out in the femoral canal tl e needle passes inward taking a 
good bite m the pectmeus muscle and fascia Coopers ligament and then 
through the inguinal ligament from within outward emerging near the original 
point of entrance I lmc found that one suture is usually sufficient Tying 
the suture approximates the inguinal ligament and the pectineal fascia and 
obliterates the femoral canal If necessary a second or third purse string su 
ture can be passed near the saphenous opening (Tig 145 ) 
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Bassirn s method consisted of passing three 01 four interrupted sutures 
between the ingum'll ligament and the peel meal fascia nnd two or three addi 
tional ones to nppioximote the falciform process of the fascia lata and the pee 
tineal fascia (Figs 146 and 147) Marchetti closed the femoral opening with 
three or four sutures passing tluough the lower edge of the aponeurosis of the 
external oblique the internal oblique transvemlis and Coopei s ligament, 
including the pciiostcum Ottohiim Costa and Haneini used a similai opera 
tion Mendillo prefers the moie complicated B icon opeiation Ochsner (A J) 
maintained that it is unneecssaiy to sutuic the fcmoial canal except when the 
opening is lntgc ami the femoral ring iclaxcd and widely dilated 

Closure of the Subcutaneous 1 issues and Sim — The subcutaneous tissues 
arc approximated by silk or cotton sutuies and the skin is closed with intei 
rupted subcuticular sutures without ilia magi 

Rees observed that the proximity of the fcmoial a cm to the ring narrows 
the operatic e field and he adcisod (hanging the direction of the \cin from its 
normal position of 35 degrees utw ud to 3a degrees ind moie Outward ab 
duction of the hip is secured by allowing the patient s Hexed knee to hang over 
the side of the opeiatmg table Additional displacement of the vein can be ob 
tuned bj flexion ind rotation of the hip This litter inancurci is seldom neees 
sary as it places the ring undex tension 

Komora in a leview of the anatomv of the in B uinnl and femoial legions 
concludes that freeing the fascia in the upper anterior thigh lcduces the gap 
to be bridged m the elosuic of a defects e antenor inguinal wall The incision 
extends from the fossa ovalis at its infenolntcial extremity outward ncioss the 
thigh and gives marked relaxation of the inguinal ligament 

Operation for Strangulated Femoral Hernia 
Inguinal Route — Most smgeons prefer the inguinal opeiation for strangu 
latcd femoial henna The operation is more difficult than for nonstrangulated 
lienua but the inguinal route gives a free exposure of the strangulation with 
little shock and is well tolerated by the elder]} patient 

Advantages of the Inguinal Opeiation for Shangulated rcmoral Hernia — 
The inguinal opcrition for strangulated femoral hernia has these advantages it 
gives a good view of the sac and contents the constriction is quielJv located and 
easily divided an abnormal obturator artciy is easily seen if present, there is 
more room to deal with the intestine and resection or anastomosis if neecssarv 
can he carried out easily and without traction on the loops and it also pci nuts in 
spection of the intestine at a distance fiom the ung bevond the point of con 
stnction 

Femoral Route — The si in incision is made parallel to the inguinal Iiga 
nient with its center over the most prominent part of the hernia It is usually 
longer than is required for reducible hcima The dissection is cautiously carried 
down through the subcutaneous tissues and fat to the sac which usually is dark 
red or bluish black m color The sac should be freed up to the femoral ring 
before it is opened In ease it is impossible to isolate the sac it is necessary to 
divide its coverings verv carefully either on a grooved director or by picking up 
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cadi lajcr scparatelv and dividing it between tissue forceps The sac should 
be opened with the greatest caution ilway& hearing in mind the possibility of 
bladder wall or sliding hernia bung inside of it After the contents are ex 
amincd the constricting point should be located This is usually the sharp edge 
of the lacunar ligament at the femoial ring, less often the constriction is in the 
cribriform fascia Blakeway maintained that strangulation was sometimes due 
entirely to a thickening of the neck of the sac 

When the constriction is found an attempt should he made to stretch it 
Ik digital dilatation the pleasure always being directed inward If this is not 
sufficient some surgeons pass a blunt forceps tluough the constricting ring and 
stretch it by opening the forttps this pneedim. is dangerous and never to be 
recommended The tost plan is to letract the hernia at the neck outward ex 
pose the fibrous margin of the constricting ring and carefully nick it under 
giudanco of the eye on the inner side of the sac I have found that a very 
superficial cut m the lacunai ligament is all that is necessary as this makes the 
further dilatation of the ring by the finger nn easy matter It is only aery 
rarely neccssaiy to nick 01 diude the inguinal ligament to relieve the strangu 
lation 'When the coustuction is relieved diseased omentum is usually ligated 
and excised and the intestine if stable is returned to the abdomen 

If partial strangulation has resulted in a small gangrenous area it is some 
times possible to turn the necrotic poition m and close the healthy mucosa over 
it by two layers of Lcmbert or continuous sutures If the gangrene is extensile 
it is necessary to do an intestinal icscctjon Ltcbcgorry prefers a two-stage op 
ciation 

The disadvantage of the femoial route for dealing with strangulated hernia 
is that it is often difficult and sometimes impossible to do an intestinal resection 
without extending the incision upward tluough the inguinal ligament and enter 
ing the abdomen above the pubis Sometimes in older to get sufficient room to 
ticat the gangrenous intestine it is necessary to make an inguinal incision also, 
01 m other words the combined operation is required 

Lateral Rectus Incision for Strangulated Femoral Hernia — When the 
femoral incision is employed and stiangulated hernia is found time can often 
be saved if the abdomen is opened through a low lateial rectus incision The 
intestine is cleansed freed from ndl esions in the sae reduced into the ab- 
dominal cavity and di lwn into the lateral rectus incision where it is surrounded 
by hot compresses and dealt wit! as its condition requires 

Combined Abdominal and remoral Incision — Some surgeons prefer the 
combined femoral and abdominal incision in operating for femoral hernia es 
pecially if strangulation is suspected A good technique for the combined 
operation is as follows an incision 3 inches (7 5 cm ) long is made w ith its 
first half over the inguinal canal parallel with the inguinal ligament The 
second part curves down directly over the hernia the aponeurosis of the 
external oblique is incised vertically beginning at the inguinal ligament and ex 
tending downward along the border of the femoral vein for a distance of about 
1 inch (2 5 cm ) 
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The inguinal ligament is separated m tlie dnection of its fibers, the sac is 
exposed and opened, the contents me reduced and dealt with in the usual man 
ner, and the sac is ligated as high as possible The divided edge of the inguinal 
ligament mul the toniomed tendon and the upper edge of the flap of the m 
gumal ligament are sutured to it 

In dealing with strangulated femoial hernia through the combined inguinal 
and femoral meision, an> omentum in the sac should nlvvajs be ligated and ex 
used before reduction is attempted Gentle ti action is made first on one and 
then on another portion of the strangulated loop, combined with light taxis on 
the tumor It is itsunlh a simple mattei to i educe the hernia bj tins maneuver, 
however, if it is not munedmteh successful, it is necessarj to enlarge the femoral 
ring l)} nicking the lacunar ligament 

Tufficr called attention to the fact that the operation is facilitated if the 
omentum is divided as high as possible as soon as the sac is opened, before any 
attempt is made to 1 educe the intestine 

Ware suggested that when it is difficult to divide the constriction at the 
lacunar ligament it is easilv accomplished bj passing a fine silk thread through 
the femoral ling on a blunt needle and then gcntlj vvhipsawing the thread 
The thiend can then he used as a retractor to aid in reducing the hernia 

Perforation or Abscess in the remoral Sac — W hen femoral hernia is op 
erated on bj the inguinal route and the bowel is found perforated or when an 
abscess has formed in the sac, no attempt should bo made to remove the sac, 
hut a femoral incision should be made to dram the wound Sohrager stitched 
the sac to the skin and used it as a drainage tube 

Roux suggests that, in strangulated hcinia that is difficult to reduce, the 
patient be placed m the Trendelenburg position and the incision be enlarged 
upward cutting the femoral ung and opening into the abdominal cautj through 
the incision, then reducing the sti angulation bj pulling it upward This gives 
easy access to the strangulated intestine and resection can be done without 
difficulty When the patient is desperate!} ill and it is evident that gangrene 
has developed, Mulvnny advises a three stage operation 

Preoperative and Postoperative Treatment of Strangulated Hernia — Be 
fore operation, fluids should lie administered mtrav enously to restore the bodv 
level that has been lowered bj nausea and vomiting Blood transfusion is usu 
ally advisable to replace blood cells and minerals Distention of the abdomen 
should he reduced bj the use of the Wangensteen suction tube in addition to the 
usual low rectal tube The bladder should be emptied b> a catheter just before 
operation 

Anesf7tesio — Spinal anesthesia is suitable for the good risk patient It is 
contraindicated when the sjstolic blood pressure is below 120 mm When the 
patient is gravely ill, advanced m age, or otherwise a pool risk, local anesthesia 
should be used 

The postoperative treatment of strangulated hernia should include the 
breathing of 95 per cent oxygen to help displace bj diffusion the nitrogen con 
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tamed m the distended or stianguhted bowel Blood transfusion and phjsi 
ologinl salt solution should be used to replace loss of blood cells and minerals 
bj vomiting or otherwise 

An impaiud circulation or damaged mjocardium us benefited bj a 50 per 
cent dextrose or glucose solution, giving 100 to 200 c c b> vcnoctysis twice daily, 
before and after operation The addition of some form of chloride is also help 
ful Penicillin, 20,000 units lnpodcimnnllj evorj three hours one daj before 
operation and two dajs postoperative 1} is advisable to combat infection If ad 
ministered ornlty, the dose units should lie tripled 

Accidents During- Operations for Femoral Hernia — 

Injury to the Ithuhta — The mi should nlwajs he examined verj carefullj 
Blndder involvement should 1 m snspcittd vvhtn the sic us thick when it is cov 
ered bj a quantity of lemon colored piopiritononl fat or vvhtn theze arc nitmer 
ous blood vessels on its surface Whm the bladder is in the sac wall, it is nearly 
alwnvs on the liintr side, and for this reason the sac should be opened at a thin 
white point on tin outer side (See chapter on hernn of the bladder ) 

Sliding Hernia — When there is a sliding homn of the large intestine, earc 
must be tnhen not to ojien the intestine bv mistake foi the sac 

Injury to the Blood Vends — 1 The surgeon must be on the lookout con 
stnntlv for the deep cpigastne arterj and vein, the femoral vein, and an aber 
rant obturntoi Jiteiv If the deep sutures are placed too close to the femoral 
vein the pressutc mix nsult in a transient edem i of the lower extremity, or 
raielv a thrombosis 

Piotrowski lcporlcd 108 operations for femoi il hernia bj the Kummer 
method, with the following accidents The femoral vein was punctured onee, the 
saphenous vein was punctured onee and the hladdci was wounded once 
In a case reported bj Black the femoral vein was injured during an opera 
tion for strangulntcd fi moral henna The hernia had been strangulated for 
forty hours and there was considerable edema and discoloration of the tissues 
making it difficult to recognize the vein The lateral ligature was applied to the 
cut in the vein and an iminteimptcd recourj followed I our weeks after the 
operation the entizc lower extremity became swollen and edematous. This con 
dition finallj disappeared under tieatmcnt 

Willis related the experience of a phjsicnu who incised a saphenous vanx 
bj mistake for a femoral hernial sac He was so surprised that he fainted and 
an assisting phjsician checked the hemorrhage and probably saved the patient s 
life 

Gibbon reported an instance in which a suigeon punctured the femoral 
nrtcrj while suturing the femoi al ring He secured the cut with a hemostat 
and applied a lateral hgiturc No complications followed the accident The 
henna recurred after a short time 

Ivathan reported an accident tint occurred in the practice of another 
surgeon The femoral arterv was punetuied with the needle in closing the 
femoi al opening The artery was ligated to cheek the hemorrhage and when 
collateral circulation failed to establish itself, an amputation of the thigh was 
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necessary, Kathan reported another instance in which marked swelling: of the 
leg and thigh hid persisted foi nine years following an operation for femoral 
hernia In a third case a septic cvstitis, which was thought to be due to 
catheterization, dev eloped a week after opcntion It disappeared in two weeks 
following the voiding per urcthram of a chromic catgut ligature, which evidently 
had been used to tic off a poition of the bladder In mistake for the sac, or else 
the bladder was pcifomttd when the wound was closed 

Early Rising After Hernia Operations — Rest in bed after hernia opera 
tions has been a subject of considerable controversy among surgeons I believe 
it is best to let the patient sit up m bed two or three times for a few minutes 
and later let him stand on the floor a few minutes on the first day Ilave him 
out on the floor for a few minutes the second dav , and gradually increase the 
time out of bed each succeeding day In less than a week all weakness disap 
pears and he can get around alone 

Early rising has many advantages it practically eliminates postoperative 
pulmonarj complications, other complications arc usuallv nonexistent, the pa 
tient’s vital capacity is not lowered as it is when he is kept recumbent, there 
is less tendency to cough there is less postoper itivc tempeiature, wound healing 
is improved, and there are no more leeurrcnccs than following a week or two 
m the recumbent posture 

Powers, Schafer and Dragstedt, Coley (B L ), Cutler, Fallis, and manj 
others have long adv oeated earl) rising aftei hemta operations 

The onlv contiaindication to carlv rising is the patient’s being very obese 
lie should be kept recumbent foi five to seven davs 

Burcli and Tisher repoited 1,919 hernia operations All of the patients 
were up the first day with no ill effects 

Effect of Sutures on Temperature and Pam — Silk and cotton sutures are 
much less irritating to the tissues and cause less systemic reaction and fever 
than catgut sutures This is strikingly demonstrated by the studies of Zollinger 
and riynn who compaicd a scries of cases in which catgut had been used to a 
group in which the wound had been sutured with cotton The advantages with 
cotton stitches was strikingly demonstrated 

1 Less postopeiativc induration occurred and it resolved more rapidly with 
cotton sutures 

2 Patients whose hernias were repaiied with catgut usually rcqmied 
narcotics to control pain, while those with cotton repaired wounds were able to 
rest w ith milder sedatives 

3 Postopeiative temperatures ranged higher in the patients who had catgut 
suture of the wounds 

Allergy to Catgut Suture Material — Many patients are allergic to catgut 
sutures, and extensive experimental and clinical research has established the 
fact that in most of the cases of unexplained delayed wound healing, the com* 
plication can be ascribed to the patient’s allergv to catgut Henry has done 
much work on this phase of allergy 
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Recurrence of Femoral Hernia— While the inguinal route w the operation 
of choice it {fives a highci rccunence rate foi those not familiar with its tech 
mque I am convinced that a majontj of the cnsc& of recurrence following op 
oration by the femoral route aie due to the failuic of the operator to close the 
femoral ring lie pisses the deep sutures through the pectineal fascia winch 
forms the posterior margin of the femoral canal mistaking it for Cooper a liga 
went 

Femoral hernias are usitilly slower in recurring after oj oration thin 
other varieties seldom recurring before the second jear after operation 
Operations for strangulated femoral hernias recur earlier and more fre 
quently than do operations for nonstiangulntcd hernias Gutiurei stated 
that with the inguinal operation primary femonl licima had a recur 
rcncc rate of 7 per cent while recurrent femoral hernia had a rate of 
17 per cent Moore belies cd the inguinal recurrence rate to be ilout 10 per 
cent McClure and T tllis liowcvcr found an inguinal recurrence ntc of 7 4 per 
cent, while it was 97 per cent with the femoral operation Fergusson stated 
recurrence followed the inguinal operation in 9 2 per cent of the cases and in 
63 per cent after the fcmoial operation Colcv (B L ) ohsmed that in 211 
operations for femoral hernia at the Hospital foi Special Surgery 13 (6 per 
cent) reemred and there were 3 deaths (1 5 per cent) Shelley collected 22C 
femoral hernia operations including strangulated hernia in which the recur 
rcnce rate was 134 per cent Dean found a recurrence rate of 12 per cent in 
primary femoral hernia and 23 per cent following opention for strangulated 
hernia B al elej in 1940 stated that 2 per cent recurrence could be expected 
m uncomplicated operations bj the femoral route and 9 per cent recurrence with 
the inguinal operation lor iceurrcnt femoral hernia the rate is icrv high os 
the appended table shows 


FEMORAL TVFE 
OPERATION 

CASES 

TRACED 

RECURRED 

I*FR CENT 


535 

436 

20 

4 b 

Recurrent 


51 




Resettle exawuned Y10 patients *even\ years after operation h> the fanoxsA 
route ill which the opening was closed In n mattress suture theic had been only 
3 5 per cent of recuirenccs Bilch stated that a careful follow up of patients 
opeiated on bj the inguinal or femoial methods will show a rccunence rate of 
10 to 20 per cent 

Statistics I hare collected from a namkr of climes give the following 
results 


METHOD 


1,0 t>0 PERCENT 
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Femoral opera! oa wifi closure of r ng 
Suturing Cooper 8 to tl c ingu nil I garnent 
Muicle plastic opexat on (Salzer) 

Operation by the ingu nal route 


4f9 

0 

IS 
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IS 

10 
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Suture Material as a Cause of Recurrent Hernia — The general adoption 
of silk and cotton sutures, in place of catgut will reduce the recurrence rate 
for femoral hernia operations just as it lias done for inguinal hernia lepair 
Catgut is indicated onl> w lien gangrene of the intestine accompanies strangu 
lation Oehsner (Alton) observed that catgut rapidh loses its tensile strength 
while cotton holds for vveel s 

Ataici in 1941 published the results following the use of silk sutures in 777 
operations for hernia with 552 or 71 per cent traced one year or more In 
fections decreased as experience w as gamed in the use of sill 
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45 
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1 

0 

00 

Recurrent inguinal 1 ern a 

40 

U 

37 5 

Recurrent central hernia 

7 

1 
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Postoperative Complications —The postoperative compile ltions following 
femoral hernia operations are much the samt as occur after inguinal hernia 
repau and call for the same treatment bhcllov studied a group of 226 femoral 
hernias postoperative complications aftci primary fcmoial opeiations were 
15 6 pci eent after recurrent femoial hernia operations IS 8 per cent 

I’erfoi ation of the intestine is rare However it maj occur e\en when 
the intestme is liable at the time of operation In case the hernia has been 
reduced hi taxis it is very lmjoitant to watch the patient carefuUv for the 
first twenty four hours for symptoms of gangrene or perforation 

local Anesthesia for Femoral Hernia Operations — I I clieie local ones 
tlicsta should he employed for all fcmoial hernia operations except in young 
children It adds to the safetv and comfoit of the joung and robust and 
when the patient is handicapped by old a„c shock hemorrliage pulmonic 
nephritic or cardiac lesions oi when the hernia is strangulated the local method 
is a necessity 

Operation for Femoral Hernia and "Varicose "Veins — When there nre van 
eosc veins m the femoral region they should be excised at operation for femoral 
hernia if the femoral route is used A fcmoial hernia pressing on the internal 
saphenous vein is often the cause of \ ancose \cins in sublets with large femoral 
hernias 

Combined Operation for Femoral Hernia and Appendicitis Through the 
Inguinal Incision. — Some surgeons advise removing the appendix when it is 
nongangrenous but diseased through the inguinal incision for femoral hernia 
I believe, however, that the appendix should always be lemoved through a sepa 
rate incision when appendicitis complicates either femoral or inguinal hernia 

Mortality Rate Following Operation for Nonstrangulated Femoral 
Hernia — In 700 operations for nonstrangulatcd femoral hernia including my 
own and those that I collected from the literature there were 9 deaths 
(1 28 per cent) 
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Mortality Rate in Strangulated Femoral Hernia — Strangulated femoral 
hernia carries a high mmtnlity rate when the diagnosis is not made promptly 
or when operation is delnsed unduly or lcfnscd bj the patient or his family 
I ha\C noted a mentality rate ot 18 per cent when operation for strangu 
lated henna was early, and 50 per cent when treatment was delayed, usually 
due to failure to make a diagnosis. Dunphy, in 3945, studied themoitality rate 
m relation to sascular change in the intestine at the Peter Kent Brigham 
hospital 
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Mortality xnte in btrangulatid femoral hernia in relation to age of the 
patients and \nscular change m the bowel was ns follows 
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Dean reported a mortality rate of fe3 per cent iu strangulated femoral 
hernia, death from pcntonitis, 50 per cent, death from wound infection, 33 
per cent 

Mortality Rate in Relation to Duration of Symptoms— It cannot be too 
strongly emphasized that if we nic to reduce the mortality rate m strangulated 
hernia, diagnosis must he made earlier and operation undertaken more promptly 
MeNcaly and Lichtenstein, in 3942, found the mortality rate and dmation of 
si mptoms weie ns follows 
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Jens, m 1943, reviewed 100 cases of strangulated femoral hernia 
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CHAPTER XXI 
UMBILICAL HERNIA 

Definition —Umbilical henna is a piotiusion of abdominal viscera through 
the umbilical ring 

Umbilical henna ma\ occui thioujji nn onflcc which Ins failed to close in 
embivonic life or thiouc.Ii the mnbtlieus which closed at birth and pathologi 
cally opened m infantv 01 adult life These hernias maj he congenital or 
acquiicd ami aic most tonvenuntlv eonsideicd by dividing them into three 
classes congenital hernia of the cord umbilical hernia in infants and nm 
lulical hernia m adults The iunhili(al v uietv constitute 2 per cent of all 
hennas 

Congenital Hernia of the Cord 

Synonyms — Congenital umbilical lit t m i aimnotic hernia omphalocele 
eongemtabs hernia funiculi umbilicalis ectopia viseorum 

Stnctly speaking tins condition is not a henm because as pointed out 
by Malgaigne the viscera hue nc\er entered the abdominal cat its As calls 
as 1691 It uj sell called attention to the fact tint an umlnlieus is not developed 
in these eases The condition is leallv an eventration that is due to mal 
development of the crnbno and is consideicd undci umbilical hernia only 
because from a surgical standpoint it is custornan to do so Tliunig m 1936 
discussed at length hernia into the umbilical cord larcho m 1937 published a 
comprehensive historical leview of tlu suljeit Santos in 1031 reported two 
cases of congenital cxomphalos and its smgictl tieatmcnt and Morrison and 
Neville m 1943 found a Met! cl s diverticulum in nn omphalocele and operated 
successfully when the infant was u Jit v minutes old 

Umbilical Hernia m Infants 

Synonyms — Inf intilc umhilteil henna st irting of the navel 
Umbilical Hernia in Adults 

Synonyms — Hernia of the umbilical ling hernia umbilicalis 
Historical 

The mechanical ticitmcnt of umbilical hernia dates back to very early 
times Celsus tic famous Roman phvsician of the first century AD used 
compresses and bandages veiy much as wc do today lie wrote And if the 
intestine comes down in a young child i bandage must he made trial of he 
fore the knife, foi this purpose a rollei is used to vvl ich in one part a holster 
is sewed made of cloths which is applied under the intestine to repel it and 
then the rest of the roller is bound tight al out lum , by means of which, the 
intestine is often forced m ind the coats arc igglutmated togethei 
334 
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On account of the favorable location of umbilical hcinm, it was more 
frequently subjected to opciation in ancient times than Mere the other varieties 
Celsus used the elastic ligature in the treatment of umbilical henna This 
method was widely used and kept nine through the cent tines by the imtmgs 
of Paulus iGgineta, the celebrated Gieclc suigcon, Mho practiced m Alexandria 
during the seventh century , Avicenna, Mho lived m the eleventh century, the 
most famous of the Aiabian physicians, Guy do Chauliae, the eminent Tiench 
surgeon, who wrote a treatise on suigcry m the fourteenth centuiy , Pare, “the 
father of Trench surgery,” who lived in the sixteenth centuiy , de Garengeot, 
Saviard, and Petit The ancient fonns of treatment were gradually displaced 
In other methods and weie revived on!v with the advent of the antiseptic penod 
of surgeiy 

The opeiative treatment for strangulated umbilical henna employed by 
the early surgeons was limited to the incision of the gangrenous- mass The 
mortality rate Mas high, due to peritonitis and the development of feeal fistula 
Hey, m 1803, dcscubcd 3 eases. Cooper, m 1807, wrote on umbilical hernia, and 
Scarpa, in 1809, dealt with the nnatomv and found a lobe of the liver in the 
hernial sac 

The radical operation for nonstrangulatcd umbilical henna is of recent 
origin BSrard, m 1841, was the first to opoiutc for the congenital variety 
MacDonald, in 1890, was able to collect from the Iitciatuic 19 operations 
for this condition, with 17 cures and 2 deaths Stoiu, in 1S64, was probably 
the first m the United States deliberately to undeitnhe to cure a nonstrangulatcd 
umbilical henna in an adult, by radicjl opention Pnmary union re 
suited and the patient was emed 

The modem operation dates from the longitudinal ovcilapping of layers 
of fascia bv Lucas Championnu re, in 1SS1 Mavo, in 1S94, mis the first to 
propose a transverse overlapping of fascia, and ovei the years this method still 
gives the lowest percentage of rcciurcnees, Saniy, m 1935, wrote on the operative 
treatment of umbilical hernia, Gutimcz, m 1936, described a special opeiative 
technique, Osten, in 1937, found a lobe of the liver in a strangulated hernia 
(Scaipa reported the fiist case in 1809) Parsons m 1940, noted the ficqueney 
of the failure of the closure of the umbilicus in soklieis, Borins in 1940, dicussed 
the difficulties of operation m large hernia, Mahomci m 1940, published an 
excellent review on umbilical hernia and described his opeiation of longitudinal 
overlapping of fascia, O’Leary and Clymcr, in 1941, also described a good 
method for lateral overlapping of fascia Jones, in 1941, observed a greatei 
frequency of umbilical hernia in Negro infants, White, m 1943, wrote on the 
high mortality rate following operation for strangulated umbilical hernia in 
elderly patients, and Bennett Jones, m 1944, reported excellent lesults with 
the injection treatment of small umbilical hcinin in infants, in the majontv re 
quiring only one injection to effect a cure 

Etiology 

Congenital Umbilical Hernia — The cause of embryonic hernia is an erzor 
in development The viscera fail to regress into the abdominal cavity, and 
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t?ie visceral plates do not close to form the umbilicus, as they normally should 
at the third month of intrauterine life A majority of the congenital hernias 
are of the embryonic type Congenital hernias of the fetal period develop 
after the obliteration of the nmlulml orifice which fakes place at the end 
of the third month of intrauterine life 

Umbilical Hernia in Infants — The exciting causes of infantile umbilical 
hernia are any sadden increase in nitiaabdominnl pressure such as a fall 
whooping cough flatulence phimosis and constipation A large umbilical 
cord nny act as a predisposing cause of delayed cicatrization of the umbilicus 
Umbilical Hernia in Adults.- — After the age of three umbilical hernia 
is rare until the age of tncntv the when it lajidh mci cases in frequency 
until forty years is l cached It decreases onl\ slightlv up to fiftx (he years 
when it again becomes rare Obesity and pregnancy are the principal causes 
Obesity —Obesity increases intrnnbdommal tension as the result of the 
deposit of fat in the omentum mesenteries and anterior abdominal wall The 
weight of this moss puts a strain on the abdominal muscles which iclax 
atrophy and separate at the weakest point — the umbilicus 

Pregnancy — The distention of the abdomen during pregnancy weakens 
the anterior abdominal muscles the fhccidity after delivery, with the tend 
ency to obesity that follows repeated pregnancies explains why a majority 
of these hernias arc found in women 

Other Causes — 't lolent exercise falls or any form of overexertion may 
produce umbilical hernia Jlapid emaciation of an obese individual by diet 
or disease and suppuration in the region of the umbilicus, may act as pre 
disposing causes Umbilitil hernia liny attain large proportions unless pi op 
crly treated in the early stages In nulliparae the most frequent predisposing 
causes are fibroids of the uteius evs s a-scitcs and tuirois of the ovaries 

Anatomy 

Surface Anatomy — The vatiations in the contour of the abdomen m the 
umbilical region arc marked depending on the age sex occupation and 
muscular development of the individual Obesity plays an important role 
especially m the female 

In the male and in children the abdomen is wider above the umbilicus 
while in the adult female the widest portion is below (Fig 148 ) The um 
bilicus marks the most prominent pait of the abdomen It is usually below 
the midpoint between the mtrastcrnal notch and the symphysis pubis and 
a little below the highest part of the iliac crest and opposite the middle of 
the body of the fourth lumbai vertebra When the abdominal muscles have 
lost their firmness and tone as a result of age disease lepeated pregnancies 
or obesity the umbilical region becomes prominent and more or less pen 
dulous so that the umbilicus loses its noimal contour and often lies con 
siderably below the normal level In the child it is lower relatively than in 
the adult because of the undeveloped state of the pelvis 
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Congenital Umbilical Hernia. — In congenital umbilical hernia the an- 
terior abdominal wall fails to close in the region of the navel, owing to a 
defect or error in development during intrauterine life. These large con- 
genital hernias arc frequently covered by a thin transparent membrane that is 
continuous with the parietal peritoneum. In the smaller hernias the only 



Fig. H3. — The normal umbilicus. Showing the Hnea alba and the recti muscle*. 


contents may he a knuckle of intestine or a Meekers diverticulum, which 
protrudes into the cord and separates the structures (hernia at the root of the 
cord); in these eases the intestine should be returned into the abdomen before 
the cord is tied. 

Congenita!' Umbilical Hernia and Other Malformations. — Other malfor- 
mations may exist along with congenital hernia, Among the defects that 
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ha\e been observed arc atresia of the large intestine, imperforate anus and 
ureter, exstrophj of the bladder, meningocele, spina bifida, sarcrococcj goal 
tumor, club foot, poljdactjlism, harelip, cleft palate, hjpospadms, and epi 
spadias 

Ofj 1G eases of congenital umbilical henna collected from the literatuie 
bj ITcrtrfeM, 12 were found with one m ilformation, or more than one, cleft 
palate was found 4 times, spina bifida 4 times, meningocele once, extropbi 
of the bladder 5 times and vesical fistula 3 times 

The size of the hernia depends on the amount of slnn lacking, the con 
dition of the surrounding muscles, and the degree of intnabdomnnl pressure 
The hernia is covered bj amnion and a thin lajer of pentoncum, between these, 
there is usual Ij a lajei of Wharton's jell} The sac is thm and translucent and 
the organs can be plainly seen through it It is frteh movable over the viscera, 
unless inflammation has occurred and adhesions haic fanned The large hernias 
are almost nlnajs irreducible, ns the abdominal eavdv his tadapted itself to its 
customarj contents 

Embryology 

Parts Passing Through the Umbilicus m Fetal Life —The structures pass 
mg through the umbilicus during fetal life urc tiic m jehus, umbilical ar 
tencs, umbilical vein, some of the fetal membranes, and a portion of the 
digestive tract 



Pig HO— The umbilicus. Shoeing the firm cicatrix that forms after the normal closure of tie 
opening ifesl-U and transverse sections 

Normal Closure of the Umbilicus — The umbilical ring closes after birth 
because it has no further fnnction to perform The contents of the arteries 
and vein clot, and the whole mass is conveited into connective tissue The 
umbilical ling contracts, and the result is a firm scar at the site of the urn 
biheus with fibers decussating above it, one set across the median line and 
two sets of circular fibers interlacing upon the lateral aspects of the umbilicus. 
A few days later after the cord is tied, the clastic fibers of the umbilical ring 
contract and the stump separates on a level with the abdominal wall lhe 
urachus, umbilical vein, and two allantoic oi hypogastric arteries are cut off 
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bv the contracting umbilical nng The slender connects e cords lep resent 
mg these obliterated vessels converge toward the umbilnal cicatrix, the vein 
from above and the arteries from below As the umbilical cicatrix becomes 
firmer, and the growth of the abdomen continues these cords become tense 
and the umbilicus is drawn inward more markedly at the lower portion 
where the stiongcr cords of the urachus and umbilical arteries are firmly 
attached to the nng The coni lcprcscnting the umbilical vein is small and 
loosely attached to the upper edge of the ring which feels sharp and can he 
felt more distinctly than the lower margin After the ago of two vears the 
umbilical cicatrix has become sufhcientlv firm to pievcnt the development of 
hernia m this region as long as the muscles maintain then normal size and 
do not become w cakened bv fattv deposits (fig 149 ) 

Umbilical Hernia in Infants — Infantile umbilical hernia usual)} develops 
during the first six months of life Following a strain that incrciscs intra 
abdominal tension a knuckle of intestine foices an opening between the vein 
and the upper margin of the nng where the umbilical scar tissue ls the weakest 

These hennas aie almost alwavs small and with a properly fitting ab- 
dominal binder the} are often cured spontaneouslv because of the normal eon 
traction of the umbilical and pciiumbilical scar tissue Aftei the age of 
three} cars umbilical hernia is me until call} ulult life 

Size and Shape of the Hernia 

Congenital Umbilical Hernia — The linen alba closes first from the pubes 
to the umbilicus and latei fiom the cnsiform cartilage downward For this 
reason in the majority of cases the opening is found to extend fiom the uni 
bilicus halfvvnv to the cnsiform cartilage When the embrvonie development 
is arrested earl} the defect in the abdominal wall may he large in rare in 
stances extending from the manubrium sterm to the symphysis pubis 

The size of the hernia may vary from a slight protrusion no larger than 
the finger tip to a tumor the size of a fetal head Most of these hernias arc 
small seldom being more than nn inch (2 5 cm ) in diameter They are pedun 
ciliated tumors which protrude through a dilated umbilical ring and they 
extend as a cylindrical mass for an inch or two (2o to j cm ) into the cord 
The margin between the skin and the amnion is well defined and they should 
never be mistaken for the cord alone A number of cases aic on record in 
which a portion of intestine or a Meckel s diverticulum has been tied off 
with the cord The large hernias are oval or pear shaped and the skin 
reaches only to the margin of the opening The hernial contents are covered 
by a translucent membrane whose lower portion is connected with the urn 
bilical cold (Figs 150 and 151 ) 

Umbilical Hernia m Infants. — Infantile hernias may vary in size from 
the umbilical button which is no larger than the tip of the finger to a tumor 
as large as an adult s head Small hernias are usnallv spherical in shape be 
coming conical as they increase in size The sac is almost always adherent at 
the fundus or at the cicatnx 
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Fig 150 —Congenital hernia or the i 
mnl<le\elopitient of the embryo 



Fig 151 — Congenital hernia of the umbilical cord Mesial section showing the sac contents the 
separation, of the Vessels anil tno snail cysts on th* Cora 
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Umbilical Henua in Adults — Small umbilical hernias in obese patients 
may not be noticeable and can be palpated only with difficult} The hernia, 
as it enlarges, extends downward, in some instances it has been Known to reacli 
below the knees and to render the patient an imalid The large hernias, which 
burrow outward and downward between the skin and the muscles, arc held by the 
firm fascia at the ring Adhesion of intestine to the sac is rare, but omental 
adhesions form early between the contents and to the sac wall itself, especiall} at 
the fundus The hernia becomes irreducible carl}, and presents an irregular 
appearance owing to the mtrasaccular adhesions Strangulation ma> he due 
to the protrusion of a knuckle of intestine through an opening in the omentum, 
or m lore instances to constriction b} the umbilical vein The skin oveil}ing 
the henna is ver} tlnn and almost always presents one or more sears, the result 
of healed ulcerations 

Openings in the Sac —While there is usuall} onlj one opening between 
the abdominal cant} and the sac, m ver} large hernias there mnj be two or 
more Almost alwa}s these are false openings leading into different loculi 
in the sac, and they arc due to adhesions of the omentum, however there 
may be a second opening thiough the linea alba near the umbilical ring and 
usuall} above it Sometimes the openings in the linea alba lead into separate 
sacs l}ing side by side The opening in the fascia is usuall} not over one to 
3 inches (2 5 to 7 5 cm) Several >cars ago, I operated on a patient who 
weighed 400 pounds who had a hernia that reached below the pubes, while 
the eirculai opening m the fascia through which the whole of the trnns 
verse colon and huge masses of omentum protruded measuicd onl} 1 inch 
(2 5 cm ) in diameter 

Contents of the Sac 

Congenita] Umbilical Henna — There arc two types of congenital umbili 
cal hernia, embr} onic and fetal 

1 Embryonic llefnxa — The contents of small unbr} onic hernias ordinanl} 
consist of one loop or more of small intestine Sometimes the cecum is found 
in the sac, and occasional!} a part of the liver In 47 cases collected from 
the literature by Macread}, the intestine was found aloue in the sac 28 times, 
the intestine and livei 9 times and the liver alone, 10 times 

The very large hernias or true eventiations, may contain part of the 
abdominal viscera, or all of it' even the pancreas, and also the lungs heart, and 
pelvic organs Hard} , the hernia may consist of a urinary diverticulum or 
a partial exstrophy of the bladder, which may have a fistulous opening lined 
with mucous membrane 

2 Fetal Hernia — The fetal hernias are never so large as the embryonic 
vanctj, and almost alwa}s consist of small intestine and omentum The 
parietal peritoneum protrudes in the region of the umbilical cord, and dis 
places the vem upward, separating the two artenes which are below (rig 152 ) 

Umbilical Hernia in Infants — In small infantile hernias the sac is empty, 
except when a knuckle of intestine is forced into it as the child cries or strains 
Larger infantile hernias may contain one or more loops of small intestine and 
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rarclj n portion of transverse colon If the hernia is neglected and allowed 
to increase in size it may have the 6ame contents ns the adult variety 

Umbilical Hernia in Adults — Umbilical hernia in adults always contains 
omentum usually a loop of transverse colon and sometimes small intestine 
The stomach liver gallbladder spleen pancreas cecum appendix and sig 
mold are rarely found The omentum always lies in front and may form a 
complete lining of the petitoneal sac In a woman aged fifty eight jean. 
Osten found a lobe of tie Iner the sole content of the rac in a strangulated 
umbilical hernia 

JIcnua of Meckel's Dneiticulum — In 27 cases of umbilical hernia of 
Meckel s diverticulum that I collected from the literature onlv 1 was in an adult 
Nearly all the patients were ncwlv 1 orn infants 



The Uterus — The uterus is sometimes found in tl e I ermal sac Instances 
are on record in which tl e pregn int utenis as U cnlaigcs enters the umbilical 
hernial sac displacing the other viscera into tic abdunen It is usually pos 
sible to force the utenis back into the abdominal eavity even at term how 
ever if it is irreducible delivery by hvsterotnnj is necessary (See chapter on 
hernia of the ovary tube and uterus.) 

In rare instances fatty tumors are found m the sac Tl ej aie usuallj 
attached to the large intestine and are most eoramonlv hypertrophied ap 
pendiees cpiploicae This was true in 7 of the 15 eases collected from the 
literature bj Rubin 

Coverings of the Hernia 

Congenital Umbilical Hernia of the Cord —In tl e congenital ui llnbtal 
variety the coverings of the hernia are amnion and parietal peritoneum 
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Umbilical Hernia m Infants — In the infantile umbilical \ ni icty the cov er 
mts are the peritoneum transversalis fascia superficial fascia the fibrous 
tissue of the umbilical scar the lines albn and the skin 

Umbilical Hernia in Adults — In adults the cov erings of the hernia are 
the peritoneum ulueh forms the sac the tiansvcrsalis fascia and the skin 
The coverings nie usually verv thin especially over the fundus 

Frequency of the Varieties of Umbilical Hernia 
Congenital Umbilical Hernia of the Cord — Congenital umbilical hernia 
is very rare occurring si out once m every 10 000 bnths Of 69 cases col 
looted from the literatim, bv IIuscl in 43 were m males and 2G in females In 
351 G91 newly born infants nt the New \oih Lying In Hospital 152 had 
umbilical licrni i at birth 

Umbilical Hernia m Infants — Infantile umbilical hernia is very common 
during the first yen of life Jt is less fi equent in the second year and seldom 
occurs after the third year It appears m both sexes with neaily equal fre 
quenty being peibaps slightly nore frequent in beys m whom it is often 
associated with inguinal hcima About 50 per cent of the umbilical hernias 
in males apj ear in the first vear and in females onh 20 per cent occur during 
this period 

Jones states that 80 per cent of the infants that eomc under his obsena 
tion have umbilical hernia and that it is two to foui tunes more frequent 
in Negro infants than in white infants lie believes the higher incidence in 
Negro infants is piobably due to heredity 

Umbilical Hernia in Adults — Umbilical hernia in adults begms to appeal 
about the age of twenty years and after this vear it inci cases slowly in males 
and rapidly m females owing to the beginning of the childbearing period 
Over 75 per cent of all cases occur in females O I eary and CIvmer observed 
a ratio of 25 women to 8 men with umbilical hernia They noted that inguinal 
hernia was a complication in 30 per cent of the patients 

Recurrence After Apparent Spontaneous Cure — hile a large percentage 
of infnnts arc cured of umbilical hernia by truss or bandage treatment there 
vs a small vvumlmv vw v*lmnv tlvere vs no response to thoso measures others 
may be nppaiently cured hut if carefully examined the navel will be found 
relaxed the ring enlarged and a small peritoneal fossa still present These 
hernias are liable to recur later in life following an exciting cause which m 
creases mtraal donunal pressure such as trauma obesity piegnaney or ab 
dommal tumors 

Symptoms and Diagnosis 

Congenital Umbilical Hernia of the Cord — The symptoms of congenital 
umbilical hernia are principally objective There is a tumor m the umbilical 
region which is so apparent that it can scarcely be mistaken for any other 
condition As intestine is usually in the sac the tumor is tympanitic on per 
cus-sion and there is a gurgling sound on manipulation The small hernias ean 
be reduced but they immediately reappeai If the liver is in the hernia a 
brown colored mass can be seen through the sac and the tumor is only par 
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trolly reducible Tlic stomach m the hcima gives rise to digestive disorders, 
such as. colic and vomiting immediately aftei nuising Hernias consisting of 
bladder diverticulum present a fluctuating tiansparent tumor in the hypo- 
gastric legion, which is frequently associated with import orate urethra and 
retention of urine m the bladdci and urachus 

Complications — The sacs of largo hennas may rupture m the uterus or 
during delivery On account of the cventiation or other defects, infants with 
congenital hernia of the cord usually do not live The thin sne over the viscera 
quickly dries and is lastly luptuicd, or inflammation develops with ulceration 
at one point, or moio, on the membianc With the bursting of the sac, fatal 
peritonitis quickly follows Instances of spontaneous recovery arc very rare 

A fccnl fistula may result if a part of the intestine oi a Meckel's diver 
tieulum is caught m the ligature of the cord Instances of fatal peritonitis 
following this accident are also on record Following straining or crying, 
a loop of intestine may piotrude through the fistulous opening and become 
strangulated 

Gastric fistuhs, due to ulcer ition of the stomach while it is one of the 
hernial contents, nny ratcly occur Small urinary fistulas may close spon 
tancously, piovided there is no obstruction in the urethra 
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Umbilical Hernia, in Infants — Umbilical hernia is often overlooked until 
the baby is a few weeks old, and a tumor is noticed when it cries The small 
Spherical protrusion, which first appeals, becomes conical in shape ns it in 
creases in size (Tig 153 ) A sninll hernia frequently causes attacks of colic, 
and the pain is relieved aud the child stops crying as soon as the mass is 
reduced These hernias usually contain a knuckle of intestine only when the 
child cries, omentum is seldom found in the sac, and strangulation is rare 
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deduction is promptly accomplished cspeenlly if the child is suspended by 
the feet to keep it from crying The ring is easily felt by the examining finger 
If the edge of the orifice is sharp, the outlook for spontaneous cure is less 
promising than when it is broad and symmetrical 

Gastrointestinal symptoms similar to those found in the adult will be 
noticed if the omentum lias become adherent to the sac nail While this con 
dition is unusual in children, it should always he borne m mmd 

Umbilical Hernia in Adults —Adult umbilical hernia may rarely be the 
persistence of the infantile form, or it may be a recurrence of an infantile 
hernia As a rule, however, it first appears following an increase in mtraab 
dommal tension and weakening of the muscle walls, which is usually caused 
by obesity or multiple pregnancies The henna increases most m size during the 
last weeks of pregnancy and at parturition As in the infantile form, the adult 
hernia first protrudes through the ueaL spot of the umbilical cicatrix at the 
upper part where the obliterated umbilical \cin is loosely attached to the edge 
of the ring 

In early cases an expansile impulse is obtained when the patient coughs, 
and the tumor is reducible when he assumes the recumbent position If the 
hernia is grasped betw cen the finger and lifted up, the contents may be felt to 
slip by the fingers Umbilical hernia in adults first appears to come through 
the side of the ring, and for this reason has been termed "paraumbilical 
hernia ” As it increases in size it assumes a minded or oial shape with a 
marked tendency to sag doivnward, becoming pendulous At this stage the 
hernia appears to be in the midlinc In addition to the dilatation of the 
umbilical nng, there is usually more or less diastasis of the recti These 
hernias have no tendency to spontaneous cure, on the other hand if left un 
treated they steadily increase in size and may reach large proportions in some 
cases extending to the sy mphy sis pubis or c\ en to the knees 

The sac almost always contains more or less omentum, Iransycrsc colon 
or small intestine, and rarely other \iscera Early m the course of the hernia 
the omentum becomes adherent to the sac wall, causing the mass to bo partially 
or wholly irreducible The large hernias often present scyeral loculi or dner 
ticula, which are formed by the adhesions between the omentum or by the 
adhesion of omentum to the walls of the sac Sometimes the intestinal con 
tents aie entirely enclosed by folds of omentum which have become matted 
together On account of the exposed position of the hernia , it is subjected to 
considerable mechanical irritation from corsets, trauma rubbing of clothes 
etc The discomfort of a large umbilical hernia is often sufficient to make the 
patient a semi invalid Most patients complain of a dragging pain m the 
hernia if compelled to be on their feet for any length of time In men umbiheal 
hernia is usually associated w ith inguinal or femoral hernia 

When the greater omentum is adherent in the hernial sac, it produces 
traction on the stomach and tiansyerse colon, which interferes with the pen 
staltic movements of the stomach and causes it to assume a vertical position 
Tiie gastiointestinal symptoms are often pronounced Traction on the coion 
may cause attacks of colicky pain, constipation, nausea and vomiting 
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Aaron has applied the term umf itical dytpepsta to those patients who 
ha\c no demonstrable hernia but complain oE indefinite gastrointestinal svmp 
toms with nervousness In these rises severe pain follows pressure over the 
iimbiheus Strapping with adhcsiv c tape or the wearin„ of an elastic belt usually 
affords relief 

Complications 

1 Gallbladder Disease — "W hen the gallbladder is pait of the hernial eon 
tents it is usual!} manifest), d bj sudden abdominal pain between the umbilical 
region and the lnct which is n 0 giivntcd bj picssure over the ninth right 
eostal taitiligi and maj be so severe ns to compel the pitient to go to bed 
Gallstones cholecystitis 01 gangrene of the gallbladder may be found at op 
eration Cholccystectomj is usuallj indicated 

2 Ascites and Umbilical Hernia — Ascites due to cirrhosis of the liver or 
to an abdominal tumor nil} enter the hcinnl sic and if omental adhesions 
arc absent or slight the fluid mi) displace the vision into the abdomen 

3 Strangulation — Strangulation is rare m children but is not uncommon 
m adults Often the symptoms arc obscure as the strangulation may be 
mtrasaeculnr, and if the patient is vei? ol esc and the hernia small palpable 
signs maj be absent "\\ ith a history of umbilical hernia the symptoms of 
intestinal obstruction stcrcoraceous vomiting etc operatn e intervention is 
indicated 

Obstruction in umbilical hernia is frequent because of the tendenev of 
the omentum to adhere to the sac walls I believe paralysis of the mtestim 
in the sac is sometimes a contributing cause of sti angulation The fundus of 
the sac which is constantly exposed to mechanical irritation is frequently 
the seat of ulceration, sometimes so extensive that it involves the peritoneum 
If the peritonitis is localized it usually results in a mass of adhesions Occa 
sionally the infection extends to the abdominal cavity The diagnosis is veiy 
difficult if the symptoms simulate a superficial nlscess of the abdominal wall 

4 Rupture of the Sac — Sometimes the lieinnl sac will suddenly tear after 
a strain or injur} l’ott in 1703 cautioned igunst the disastrous results 
following lupture of the sac during prcgnuicv Usunll} the skm over the 
fundus of the sic is already the seat of ulceration Operation should be 
peiformed at once the earlier it is done the more favorable the prognosis In 
the delayed operation almost all the patients die of peritonitis 

I observed an irreducible umbilical hernia in a woman fift} vcais old 
with ulceration of the slun, of about two months duration over the most 
prominent part of the tumor In this condition the patient fell downstairs 
the sac ruptured at the site of the ulcer and a small loop of intestine pro 
tiuded I operated five hours aftci the accident and she made an uneventful 
recovery 

The mortality late from rupture of an umbilical hcrmal sac depends on 
the promptness of operation During the first twelve hours it is 2 j to 50 per 
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cent, while those patients operated on twenty four hours or more after the 
accident nearlv all die unless there are extensive adhesions in the sac to 
prevent inlraabdommal peritonitis 

Differential Diagnosis 

Congenital Umbilical Hernia of the Cord — There is small chance of mis 
taking congenital umbilical hernia for anj other condition except possible, 
hjdiocele of the umhilicnl cord which might be confused with a nnnarj 
diverticulum However lijdroeclc can he excluded hj the absence of vesical 
symptoms and aspuation will show that the fluid is not urine 

Umbilical Hernia in Infants and in Adults — A subpcntoneal lipoma which 
may come through an opening in the linen alba is frcrjmntty mistaken for 
an umbilical henna These fatty tumois give no impulse on coughing and 
do not disappear on manipulation or with change m posture 

Solid tumors in>omns dermoids ejsts in the umbilical region malignant 
tumors of the g istromtcstinal tiact cjsts and sjphihx involving the left lobe 
of the liver mnj ratety he mistaken for umbilical hernia 

Prognosis 

Congenital Umbilical Hernia of the Cord — In small congenital umbilical 
hernia the outlool is fanlv good if the condition is letogmzed eailj the opera 
tion limit i taken while the sac is still moist and before the hernia has been 
increased in size by the taking of fluid into the stomach Unless the hernia 
can be leductd and the opening dosed bj operation the piognosis is verv 
grave Resection of viscera and incomplete closure of the defect are usually 
followed bj death Infants with large congenital hernia are often stillborn 
or die soon after birth If other viscera besides the intestine are m the sac 
the infant has small chance of surviving operative treatment Infants with 
small congenital hernia are usuallv born alive and the most favorable results 
have been secured when operation has been performed during the first few 
hours aftei birth The mortality rate is about 10 to 20 per cent 

Umbilical Herzua in laSaats — J uRtbikcai hentzs 19 moulty cured 
spontaneously before the third jear It seldom persists into adult life As 
strangulation is rare the piognosis m these cases is good if the child is prop 
erly fitted with a binder or support 

Umbilical Hernia in Adults — Umbilical hernia m adults carries a graver 
prognosis than the inguinal or femoral variety Rapid growth of fat in the 
omentum, within the sac causes the hernia to become irreducible even if no 
adhestons have formed As a rule adhesions foim earlj between the 
contents and between the omentum and the sac walls The transverse colon in 
the hernial sac tends to become dilated and as it is difficult for it to empty its 
contents strangulation occurs frequentlj 

Homans emphasizes the danger of operation on strangulated umbilical 
hernia since it carries a high mortality rate in obese or elderlv persons probably 
30 per cent in skillful hands as the jejunum is usuallj involved 
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Tiierc is no tendency to spontaneous cuie of adult umbilical henna Owing 
to the exposed position of the fundus of the hernia cithtr a pootlj fitting truss 
or tnnma maj produeo irritation and finally ulceration which may result in 
perfomtion of tlic sac and fatal peritonitis 

On account of the sacculated condition of the henna, it is important at 
operation to be on the lookout for a hidden strangulation of a small knuckle 
of intestine in one of the loculi The mortality of operation foi strangulated 
umbilical hernia is 10 to 50 per cent The causes of death follow mg operation 
for the large hernias can be most conveniently dtudtd into three groups 

1 Death due to cardiovascular and icnal complications dilatation of tl e 
heart pulmonarj edema pneumonia uiemm npoplexj, embolism and throm 
basis 

2 Death caused b j postoperative abdominal conditions postoperative ob 
structioii acute dilatation of the stomach, pcntomtis and suppuration of the 
abdominal wall acute pancreatitis perforation of gastrointestinal ulcer, np 
pcndicitis etc 

3 Death following strangulations toxemia fiom distinction p ntomtis 
from ruptured and gangrenous bowel and embolism ot the mesenteric arteries 

Man} of tbeso conditions can be jrevented l>j caieful puopciativc treat 
ment a good operative technique, and efficient after care 

Recurrence —In a scries of cases studied b> Simmons the recurrence was 
lowest following the closure of the wound b} transverse overlapping of the 
fascia In 30 cases only 10 per cent recurred while in 43 cases in which 
other methods of closure were emplojed 22 2 per cent iceurred Recurrence 
takes place most often during the first six months after a }cars time it is 
comparativelj rare unless the wound is subjected to some severe strain such 
as pregnane} or excessive gam in weight 

Treatment 

Congenital Umbilical Hernia of the Cord — The ticatmcnt of congenital 
umbilical henna may he either meehanicnl or operative 

Mechanical Treatment — Small congenital umbilical hernias can sometimes 
be cured b} palliative measures which consist m keeping the parts clean and 
dry and using a bland dusting pointer or ointment Pjvuiuuv on ilte tumor 
is maintained by wide adhesive straps passing two thirds of the way around 
the abdomen These can be most effeetivelv applied if tl e child is suspended 
by its feet while they are put on In this position it does not crj, theic is no 
increase m inti aabdommal tension and the henua is easily reduced W lien the 
skin becomes irritated from the straps the} should be temporarily replaced b} a 
firm binder or an clastic belt 

Radical Operation— The operative treatment offers the best chance for 
a permanent cure m all patients in whom it can be used Large hernias or 
eventrations m which the viscera are irreducible and tbeie is no chance of 
closing the opening are inoperable A few cases are on record m which tie 
herniated liver has been successfully reduced and the opening closed Stewart 
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saw a case m which the liver was so firmly adherent to the fundus of the sac 
that reduction was impossible Benedict reduced the spleen successfully, and 
several operators have found a portion of the stomach in the sac 

The earlier operation is undertaken the more chance there is for recovery 
It has been successfully performed one half hour after the child was horn A 
number of successful eases arc recorded m the literature in which operation 
was performed within two to twelve hours after birth Alder collected 72 
cases from the literature and found that when operation was undertaken in 
the first twenty four hours the mortality was 12 per cent, wlnlo after fortv 
eight hours it was GO per cent 

The two methods of operation arc the c\trapcritoneal and the intra 
peritoneal 

Extrapentoncal Operation — The extrnpentoneal operation is used, as a 
rule, because Jt produces less shock and guts the lower mortality The amnion 
and Wharton’s jelly are separated from the underhing peritoneal hayer of the 
sac, without opening the abdominal cavity The edges of the hernial opening 
are freshened on both sides, the sac is folded over and sewed m place, and 
the muscle and skin edges brought together over it with strong sutures The 
tendency of the wound to pull apart is lessened by applying firm adhesive 
straps around the body 

Inlrapentoncal Operation — The intrapcritoncal operation is used when 
for any reason it is necessary to open the abdomen to examine the viscera or 
to deal with peritonitis If there is difficulty in reducing the liver, it usually 
can be accomplished by mcisiug the Imca alba to widen the opening, and by 
dividing the round ligament of the liver 

The following method is a satisfactory one Make a small incision I 
inch (2 5 cm ) long at the lower part of the hernia, and with a gauze pad m 
the wound to hold back the viscera, freshen the edges of the muscles and 
fascia and draw them together by a through and through suture of silkworm 
gut The fiist incision should be prolonged % inch (125 cm ), and a second 
suture introduced Jn this way the operation proceeds until the upper margin 
of the hernial opening is reached when the sac is excised, the peritoneum closed 
with a running stitch, and the sutures are tied (Tig 154) 

Infantile Umbilical Hernia — The treatment of umbilical hernia in infanta 
and children is most conveniently considered under four headings prophy 
lactic measures, mechanical treatment, the injection treatment, and operation 
Prophylactic Measures — To diminish the chance of the development of 
hernia, care should be exercised to avoid traction on the cord, it should be 
ligated 1 to 2 inches (2 5 to 5 cm ) from the abdomen, under strict aseptic 
precautions, and protected with sterile dressings until it separates and the granu 
Iating wound heals An antiseptic dusting powder is often useful The dress 
ing$ can be kept free from ordinary contamination by covering the lower 
portion of them with collodion, oil silk waxed paper, or adhesive tape A snug 
abdominal binder should be applied and allowed to remain until the umbilical 




Fig I'd — Intraperltoneal operation for congenital 1 crnla of the unibll cal cord The sac 
exposed freed opened and the contents are reduced A port on of the sac Is excised and t 
peritoneal edges are unite 1 vrlth a runn ng suture The skin muscles and fasciae are closed w 
Interrupte l sutures of s lkworm gut 1 nen or s Ik 


MecJtanical Treaty lent — The mechanical treatment of small infantile lira 
billed hernias results in a high percentage of cures if it is used early A ring 
with a sharp distinct outline tisualh closes more slowly (Inti one flat is mdefi 
nite and irregular The length of time required for cure depends lirgclj on 
the age of the child the type of truss used anl the cooperation of the parents 
in carrjmg out instructions If treatment is begun at the age of one month 
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about two months’ time is required for a cure, if the child is three to si\ 
months old, the truss mil ha\e to be worn for at least six to nine months, it 
treatment is not begun until the child walks, it will take a j car’s time, or more, 
to effect a cure 

The bcttei plan is to make a pad or compress, which must always be larger 
than the hcrrunl opening, this pad can be made from sponge rubber or cork 
disk, and covered with soft flannel or muslin to present chafing If it is smaller 
than the hernial opening it will tend to force the nng more widelj open and 
will defeat the purpose for winch it is intended With the henna reduced, the 
comptess is placed over the center of the umbilicus with the convex side down, 
and held in position bj a disk of adhesive plaster which is at least Y, meh (1 25 
cm ) larger than the pad The long adhesive stiaps are applied as the compress 
is pressed inward and the skm of the ibdomen diawai in from each side If the 
child is restless and crjing, it is difficult to adjust the straps while the child is 
Ijmg down, but it is a simple matter if the child is suspended by his feet In 
this position the henna does not protrude the child does not crj or kick, and 
intraabdominal pressure is not increased The bandage should be changed 
every one to four weeks (Tig 155 ) 
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Fig 153— Strip of ailhesUc plaster with covercl button for the treatment of umbilical hernia in 
Infants anl >nung children 

Atter the child is one or two jears old, a frame truss with a water pad 
is usuallj more satisfactorj than the adhesive strapping A bandage, belt or 
truss must be changed frequenth to suit the growth of the child For chil 
dren under a year old whatcvei appliance is used should be kept on daj and 
night, older children should wt ir a truss in the davtime and a light belt at 
night The skm must alwajs be kept clean and drj It is not unusual to see 
adults with recurrent umbilical hernia that was apparcntlj cured in childhood 
by truss treatment 

ftadteal Operation — Operative treatment of mfintile umbilical hernia is 
indicated when the hernia is large and causes frequent attacks of eohe, vomit 
ing and sj nip toms of partial mUstinnl obstruction, when the hernia cannot 
be held satisfactorily bv a truss oi bandage and when there is little prospect of 
cure by mechanical measures 

It is always possible to preserve the umbilicus, and for cosmetic reasons 
it is inexcusable to sacrifice it except m very large hernias The incision is 
made either above or below the umbilicus preferably below, in the form of a 
half circle, about one third of an meh (8 mm ) from the hernia If it is too 
close to the tumor, the nutrition of the flap vv ill be interfered with When the 
herniorrhaphy is combined with an abdominal operation, an incision at the 
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Mile of the umbilicus is the best The neck of the sac is now exposed the 
thp turned up and the dissection continued entirely around the sac which is 
opened and the contents ire reduced into the abdomen A ligature is placed 
around the base of the sac, drawn tight and tied and t/ie sac cut oft Reen 
forcing sutmes are placed orcr the ligature The separated rectus muscles 
are brought together and the fascia oxerhpped transversely, using silk or 
cotton sutures The si m wound is closed by interrupted sutures and without 
drainage Long adhesive strips are applied to hold the dressings in place and 
take the tension off the sutures In a few months the cicatrix and umbilicus 
will be retracted and the cosmetic incision will be hardly noticeable (I igs 
156 159 ) 



FIS 156 Fig 158 

Operation for Infantile umbilical hern a 

pig i58 — The Incision Is made below the umbilicus In the form of a half circle about 
W of an Inch (8 mm) from the hernia. 

Fig 157 — The neck of the sac is exposed freed, the contents arc ♦ hi. 8 inner 

of the sac ligated If additional room Is needed short Incisions can be made in the Inner 

half of each rectus muscle. 

FI S iss—The sac is opened excised, and the rectus mu . ,rfe 2/ ** vtTwfth J l^or cot 


subcutaneous t 


a few months the Incision is hardly noticeable 


? closed and t! e 
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In the verj larj,c hernias it may be neccssarj to use one of the operations 
described under adult umbilical hernia Montoj a uses transverse overlap 
,) ng of the fascia m infantile hernias and performs the operation under local 
anesthesia 

Umbilical Hernia in Adults — Umbilical hernia in the adult is aluajs sen 
ous, because of the diflieulties of treatment bj both mechanical and operative 
measures In obese subjects the amount of adipose tissue m the hernia should 
he reduced bj a proper diet and exit use suited to their individual needs 
l/ecAnttical Treatment — Small umbilical hcmii in subjects of average 
weight can usually be contiolled more or hss satisfactonlv bj a truss of the 
fruiio tv pc Tor obese individuals with large hernias an elastic belt mav be 
necessary 

The pad or plate that fits over the umbilical opening should be con 
sulerabh larger than the hemul rin 0 and made of felt however it can be 
made of metal wood 01 hard rubber It should have a deep center if the 
patient is obese 



Fig 159 —Operation for Infantile umb Ucat hernia Strain Is taken off tie sutures by appljlne 
two nUI eslve straps entirely around the abdomen 

The truss or belt should be applied with the patient in the reclining posi 
tion The pad should be placed a little below the center of the hernia this 
is especially important if the subject is fat and has a pendulous abdomen 
When the truss is properly adjusted it presses the hernia upward and bael 
ward when the patient is m the standing position 

Elastic belts if properly fitted will usually prevent the large hernias from 
increasing in size The patient with a voluminous hernia should wear at night 
a lifeht elastic belt that has an umbilical pad attached 

Taxis — While taxis is seldom employed at the present time the rules 
laid down bj Cooper have not been improved upon He directed that the 
abdommal muscles should first be relaxed by elevating the shoulders raising 
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the pelvis and bringing the thighs to a n^ht angle with the body The 
physician grasps the tumor and lifts it up to a position opposite the umbilical 
opening If the hernia is small direct piessure may be made upon it to force 
it into the abdominal en\ ltj , if it is large pressure is aided by gently knead 
ing the neck of the sac Often massage, with a rotary motion over the fundus of 
the hernia mil hasten reduction 

Other palliative measures that are useful in irreducible hernias arc rest 
in lied restlictcd diet firm pressure over the tumoi hy means of a bandage 
and the application of an icc b ig Some surgeons use 1 ot applications but I 
have found that if the skm is irritated or ulcerated there is less danger of 
sloughing if cold applications are used 

Ta\is or palliative treatment of any kind must never be attempted if 
symptoms of strangulation are present 

Tor irreducible heron I use a concise felt pad with a run extending a 
little be\ond the limits of the licmtn If the henna reduces under this treat 
ment the pad is correspondingly di creased in size It is often most comfort 
able foi the patient to wear an clastic lult bmeath the truss Irreducil le hernias 
cause considerable discomfoit besides the constant danger of obstruction and 
strangulation and the radical operation is alwav s to J c ad used 

When the patient is sen obese it is sometimes difficult or impossible to 
palpate a small strangulated umbilical hernia consujucnth the phvsicnn may 
continue palliative treatment longer than he would if he <ouId feel a tnntor 
to confirm his tentative diagnosis In the presence of vomiting constipation 
severe pain with or without tenderness in the umbilical region and a listorj 
of an old umbilical hernia it is advisable to make an exploratory incision of 
the hernial sac under local anesthesia to aid diagnosis 

I recall the case of a woman who became ill during the night with severe 
and constant pain in the epigastrium When the attending phvsician called 
me twelve hours after the onset of svmptoms he said that lie had "oil the 
symptoms of a strangulated umbilical hernia except a tumor I found her 
very obese there was no Instorv of hernia and only slight tenderness over the 
region of the umbilicus I made a diagnosis of strangulated umbilical hernia 
and at operation under local anesthesia I found a sac the size of a lien s egg 
containing a knuckfc of strangahted intestine 

Freopemtite Treatment — Except in strangulation patients with irreducible 
henna should be subjected to two to four weeks preliminary treatment to de 
ci ease the amount of fat w the hernia so that it can 1 c reduced and to dimmish 
the volume of fat in the abdomen so as to provide loom for the extnabdominal 
viscera This precaution lessens the danger from such postoperative complies 
tions as acute dilatation of the heart edema of the lungs pneumonia and renal 
insufficiency which frequently follow the sudden increase in intraabdonunal 
tension on the return to the abdominal cavity of a viscais, winch perhaps has not 
been there for years and has lost its right of doi uctle Prolonged rest m bed 
with or without pressuie on the tumor by a binder or weight was used by the 
ancients in the treatment of irreducible hernia 



UMBILICAL HrnVIA 


355 


Tlie difficulties and dangers of operating on voluminous lrxeducible her 
mas, as well os the ehmiee of recurrence, are lessened if the hernia is reduced 
as much ns possible before operation is undertaken Man} eases are recorded 
in the literature in which operation has been attempted on these large her 
mas, without preliminary treatment, and it was found impossible to retum 
the herniated Msccra into the abdominal cavil} In other instances, although 
it was possible to return the \isceia, the tension was so great that the patient 
quickly succumbed, usuall} fiom acute dilatation of the heart or from pulmo 
narj edema 

Preoperative reduction of an irreducible hernia is best accomplished bj 
rest in bed, a restricted diet or a varied diet with sufficient calories to prevent 
weakness mild siline purges, and repeated gentle taxis The use of a tightly 
fitting binder l% better and safer than taxis, and lias been stionglv advocated 
bj Hahn and McQlannati 

Araaud, m the eighteenth centurv, wrote that the hernia should be reduced 
slowlj, because if the procedure was too ripul the patient suffered from colick} 
pains The binder should extend fiom the ensiform caitilagc to the s\mph}sis 
pubis, and to prevent abdominal contents from being forced into the sac, pads 
should be used on ceitnin parts of the hernia to equalize the pressure over the 
entire tumor The binder should lie tightened cadi da}, increasing the pressure 
as much as the patient can stand it Sandbigs will often aid reduction Tunc 
tional kidnej tests will determine whethci or not the patient is a safe operative 
usk Unfavorable symptoms which conti aindicatf the operation arc irregular 
or rapid heart action, changes m blood piessurc respnatorj and gastrointestinal 
disturbances As a rule, tlic weight should be reduced 20 to 50 pounds before 
operating If geneial anesthesia is used the amount should be as small as 
possible 

Anesthesia — Spinal anesthesia is suitable for the good risk patient It is 
contraindicated when the svstolic blood pressure is below 320 mm When the 
patient is gravel} ill, advanced in age, oi otherwise a pool nsk, local anesthesia 
should be used 

Postoperatue Complications — Because of tlie poor physical condition that 
is the rule in patients with massive umbilical hernia, postoperative distention, 
when added to the increased mtraabdominal tension due to the operation, is 
dangerous The disturbances in the caidiovascular s.vstem together with the 
embarrassed respiration, make these patients favorable subjects for pneumonia, 
edema of the lungs, sudden cardiac failure, acute dilatation of the stomach, 
jaundice, and gastrointestinal hemorrhage 

Hadical Operation — The ladieal operation is alwavs to be recommended 
for umbilical hernia in adults except in the presence of definite contramdiea 
tions, such as advanced cardiorenal or pulmonary diseases, or when there is 
no prospect of reducing the hernia and closing the opening On account of 
the constant danger of strangulation in large irreducible hernias, the outlook 
is grave, and the indications for operative relief are more urgent than in other 
varieties of nonstrnngulated hernia It is often difficult to sterilize the skin 
on account of the deep folds of the umbilicus and the frequent irritation and 
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occasional ulceration over the fundus The application of antiseptic dressings 
one or two dajs before opeiation is helpful 

The patient should he placed on the operating table in the hoiizontal posi 
tion (The Trendelenburg position is dangerous ) If the shoulders arc 
slightly raised, the pels is derated and the thighs Hexed, reduction of the con* 
tents mil be facilitated and closure of the wound accomplished more easif} 
Incision — An elliptical tians verso incision is made below the hernia and 
a second one above it, to include ncarlj the whole of the shin overlying the 
hernia These incisions meet at the lineac semilunares (the outer borders of 
the recti muscles) In vciy large hernias oi m patients with pendulous abdo- 
mens, the incisions will include not onlj the henna and the umbilicus, but a 
large amount of redundant skin and subcutaneous fat, and it mar be neces- 
sary to extend the ends of the incisions bcjoml the linenc scmilunnrcs The 
incision is now carried straight down to the aponeurosis, two to foui inches 
(5 to 10 cm ) from the neck of the sac (Tig 1G0 ) 



rig ICO — Operation for umbilical hernia In adults An ell ptlcnl trnns\erse IneUlon Is 
made below the hernia an I a «econd one abo\e It to Include nearly the whole of the «*« over 
lying the hernia These Incisions meet at the llneae semllunares (the outer border or the recti 
muscles) In large hernias the Incisions must be longer 


It is east to find the line of cleavage between the lajcis of fascia when 
the dissection is begun some distance from the umbilical ung, where the lavcrs 
are not close!} ailheiiJit The hcrnnl mass and fat are dissected toward the 
(ftiibihca/ ring until the neck of the sac is evpowd all the iiaj sronnd, so that 
the protrusion, which is covered bj uudistuibed skin and fat is attached to the 
abdomen only by its neck The umbilicus ma} be left to facilitate appiovi 
mation of the wound 

Hemorrhage is minimized if mild traction is made on the henna! mass 
during the dissection, and if small blood vessels arc ligated before being cut. 

Sac — -The sac is opened near the neck or through the aponciuotic ring 
at the outer side of the sac It is opened here because at this point there is 
small chance of encountering adhesions, and little danger of wounding the 
hernial contents On account of adhesions in the sac, the viscera, especial)} 
the omentum, are liable to l>e wounded if the sac is opened at its fundits, and 
intestine is most frequcntlv found at the upper part of the ring (Tig 161 ) 
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The adhesions are separated and the hernial contents reduced into the 
abdominal cavity. Before this can be done, it is usually necessary to enlarge the 
umbilical ring, first below the neck of the sac, and if still more room is required 
to relieve the constriction, a second incision can be made above the sac. The 
point of constriction is in the fascia, which can be divided without entering the 
abdomen. 



Us. 101. — Operation for umbilical hernia in adults. The sac Is opened near the neck or 
through the aponeurotic ring at the outer side of the sac. At this point there Is small chance of 
encountering adhesions, and there Is little danger of wounding the hernial contents. 


Omentum * — Considerable time is saved if no attempt is made to separate 
the omental adhesions in the sac. These large masses of fat should be ligated 
and cut away at the point where they emerge from the abdomen. As much 
of the omentum as possible should always be removed, so as to avoid raising 
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the intranbdommnt tension nnj higl er than nocexsaij Tiio danger of cm 
holism is lessened if the ml! erent omentum is ligated In multiple ligituies of 
silk or cotton each of these winding a small section of omentum from y L to % 
mcli (0 G to 1 2o cm ) in width The sic with its idhcrcnt omentum as well as 
the ovcrljmg si m and umbilicus is cut iwiv in one miss As the peritoneal 
sac is cut aw-y, the nnijw is caught with hemostnts md m effort is made to 
close the sac separate!* except jicihaps in \crj small hernias (Pig 162 ) 



If it is impossible to separate the intestine from portions of the sie wall the 
Httei can be trimmed aioiuid the adhesion and the edges united by sutuies 
so is not to leaie anj raw suriacc e'eposed 

Reducing the Contents of the Sac —If difficult! is experienced in reducing 
the loops of intestine after the constricting nug has been enlarged forceps are 
applied to both edges of the wound and it is lifted up A large laparotomy 



UMBIIICU ItFRNU 


359 


pad or n small towel is spreid o\ cr the hernial contents and tucked in beneath 
the abdominal wall ontnely around the opening The hernia is now reduced 
bv miking firm pressure on the pad with the outspread fingers of one or both 
hands while an assistant applies tenaculum foiccps to approximate the edges 
of the wound as fast os the hernia is leduced 

Resection of the Intestine Outside the Abdomen — Resection of the intestine 
lying m the hernial sac is sometimes necessary m dealing with very large 
irreducible hernias Onl\ sufficient intestine should he resected to permit 
reduction of the sac contents and as much of the ileum as possible should be 
left on account of the severe diarrhci and other metabolic disturbances that 
follow excision of tins pottion of the smill intestine Manipulation of the 
intestine that has lost its nylit of domicile does not produce as much shock as 
the handling of mtraabdommal intestine 

Closure of the Umbilical Ring 

Transverse Overlapping of the Fascia — The best method of closure is b\ 
a transverse overlapping of aponeurotic flips as fast u«cd bv Mavo in 1894 \ 

transverse incision 1 to 3 inches (2 5 to 7 r > cm ) long is made in the aponeuiosis 
on botli sides of the urnbilieal ring The flaps ore freed from nil overhang fat 
foi a distance of at least 2 to 3 inches (o to 7 Jo cm ) If the hernia is small it is 
usually possible to approximate the recti muscles by intcriupted sutures 
This step is unimportant and usuallv impossible m large hernias The 
fascial flaps are overlapped for 2 to 3 inches (5 to 7 5 cm ) from above down 
ward bj interrupted sutures of silk or cotton A strong curved needle 
is passed from without in through the nppei flap 2 to 3 inches (5 to 7 5 cm ) 
from its margin and in large hernias it passes through the entne thickness of 
the aponeurosis and peritoneum and then transversely through the whole thick 
ness of the lowei flap about Yi inch (6 mm ) from its margin The needle is 
then earned had through the hernial opening into the peritoneal cavitv and 
made to emerge % inch (8 mm ) lateral to the point of original entrance into 
the uppei flap One or more additional sutures are passed on eaeli side of this 
central mattress suture until the opening is completelv closed \ftcr all the 
sutures arc inserted thev are tied bv being drawn tight and pulling the entire 
thickness of the lower flap behind the upper flap The upper flap is now re 
traded the suture line exposed and if there is any gap it is closed by 
sutures to prevent a touguc of fat or omentum slipping through Slit cuts m the 
fascia should always be sutured otherwise they are sites of potential hernias 
The lower edge of the upper flap is fastened to the outei surface of the lower 
flap with a continuous sutme or interrupted sutures (Figs 163 and 164 ) 

The Author s Modification — I have found that the flaps can be moie ac 
curately and firmly approximated if the lower flap is pulled through a narrow 
slit m the upper flap and sutured at intervals of 1 to 2 inches (2 5 to 5 cm ) 
instead of using the mattress sutures The edge of the upper flap is sewed to 
the anterior surface of the lower flap by a suture of fine silk or eotton The 
skin and superficial fat are eloped and the patient is kept in bed twelve to 
twenty days (Fig 165 ) 
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, . Fig M3 —Operation for umbilical hernia In adults Transverse overlapping of the fascia 

The best method of closing the umbilical ting Is by transverse overlapping tor two to three inches 
(5 to 7 5 cm) of aponeurotic flaps from above downward by Interrupted mattress sutures 
<3fayp operation ) 
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Closure of Subcutaneous Tissues and Skin. — The thick layer of subcuta- 
neous fat must be carefully elosed by one or two layers of sutures. Care 
should be exercised to avoid leaving any “dead spaces” where blood or serum 
may collect. As a rule, drainage should be avoided, ns in all clean hernia 
operations primary union is more prompt without it. However, when drainage 
is required, I prefer a stab-drain made below or to one side of the skin closure, 
and a wick of soft rubber or gutta percha tissue inserted. A fluffed gauze dress- 
ing is applied and held m place by adhesive stiaps passing around the body, 
or by a scultctus bandage 



Mahorner overlaps the tissues longitudinally with interrupted silk sutures 
The fascia of the posterior rectus sheath is sutured; then the rectus muscles are 
stitched; the anterior rectus sheath is overlapped and sutured, fascia strips are 
passed transversely across the wound and sutured to anterior rectus fascia near 
the linea semilunaris, to relieve tension in the wound The subcutaneous tissues 
and skin wound are elosed in the usual manner 

Mortality Rate Following Operation for Nonstrangnlated Umbilical Her- 
nia. — In the COO operations for nonstrangulated umbilical hernia that I col- 
lected from the literature, there were 9 deaths (1 5 per cent). 

Lipectomy. — -More or less fat is always removed during the course of an 
operation for umbilical hernia in adults The wide excision of fatty flaps in the 
pendulous abdomens associated with umbilical hernias is to be recommended 
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Indications for topectomy — A pendulous abdomen associated with the 
following svniptomj, calls for a lipectomj a continuous heavy dragging senna 
tion over the stomach, bickaehc, and intestiml disturbances which arc due to 
an elongated mesentery 

Operation — The icmoval of a wedge shaped section of fit gives better 
access to the umbilicil ring, facilitates the suturing, and lessens the tendency 
to recurrence The vertical width which is to be removed is ascertained by 
lifting up the abdominal wall until the pendulous suprapubic fold of tissue 
disappears 

The best incision for lipeetomv fiorn a cosmetic standpoint, is a vertical 
one With the transveisc incision, unless the fat is carefully trimmed, there 
will he unsightlv hornlike projections at each end of the incision There is 
no rcaccumulation of fat if the patient watches Ins diet, and his personal 
comfort as well ns Ins appearance is vciy much improved (Fig ICG ) 



Strangulated Umbilical Hernia in Adults — The majority of umbilical her 
mas are irreducible, and the patient is accustomed to considerable pain discoro 
fort, and occasional attacks of partial obstruction so that when strangulation 
does occur it is often not recognized until the most favorable time for operation 
has passed The strangulation is frequentlv mtrmecular and is often due to 
omental adhesions in the sac On account of the enfeebled physical condition 
of these patients who aie usuallv advanced in age or hive fatty hearts and 
arteriosclerosis, discretion must be used in the extent of the operation to 
which they are subjected As a lule the safest plan is mcicly to relieve the 
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strangulation under local anesthesia and leave the radical operation foi a future 
time when the patient is m n bettci condition 

The moitality of strangulated umbilical hernia has been acr> high (10 to 50 
pei cent) In 55 cases collected from the literature bv A ulpnts theie weie 9 
deaths Several faclois aie responsible for this high rate difficult} in diagnosis 
delayed operation and use of goner il anesthesia and the attempt to complete 
the radical operation when the pitient s condition does not warrant it "White 
stated that in 39 consecutive eases of umbilical hernia in patients sixty eight 
to eights jears of age the moitality rate was 33 per cent In emergency opera 
tion for strangulation onh the constricting ring was incised and the mortality 
was 48 per cent 

The best and cpiielist method of dialing with stian^ulated hernia In the 
one-stage operation is to o]>cii the uccl of the sac at tl i side ami complete the 
circulai incision of the sat with scissors in tins w i\ the fibrous ring is lcnioved 
with the sac The hernial sit is now opened from the inside with scissors and 
the contents arc dealt with as thur condition demands 

Postoperative Treatment 

Early Rising After Hernia Operations — Rest in lied aftei hernia opera 
tions lias been a subject of considerable control ersv among surgeons I be 
licvc it is best to encomagt the pitient to turn in bed move Ins anns and legs 
and sit up m bed two oi three tunes for a few minutes on the first daj Have 
him get out on the floor foi a few minutes tl c second da\ and gradually increase 
the time out of bed each suececclin n <1 n In less than a week all weakness dis 
appeal’s and he can get around alone 

Tarty rising has many ulvantages it practical!} elimin ites postoperative 
pulmonan complications other complications aie usualh nonexistent the 
patient s vital capacity is not lowcied as it is when he is kept recumbent there is 
less tcndcnc} to cough less postoperatn c tcmperatuic wound healing is im 
proved and there arc no moie recurrences than following a week or two in the 
recumbent posture 

The only contraindication to eaity rising is a very large hernia oi the 
patient s lemg ven ol ise lie should lie kept recumbent for five to seven d»}S 
and should wear a snugl} fitting el istic belt for a v ear or longer He must be 
warned of the danger of reeinienec md instiucted to avoid a gun in weight 
lie should not undeitake anv exercise oi work that will put a strain on the 
wound 

Tympanites — Gas pams aie pievcnted bj use of the Wangensteen con 
tinuous suction tube to ltop down abdominal distention A eathetei or small 
rectal tube to earrj off gases from the lower bowel adds to the patient s com 
fort Alkalis and glucose should be administered to combat acidosis prefer 
ably b} venocl} sis The routine use of cathartics should 1c avoided 

Preoperative and Postoperative Treatment of Strangulated Hernia — Be 
fore operation fluids should be administered mtrav enouslv to restore the 
body level that has been lowered by nausea and vomiting One should re 
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member too much fluid is dangerous ns it may cnisc pulmonary edema Blood 
transfusion is usually advisable to replace blood cells and minerals Disten 
tion of the abdomen should be leduccd by the use of the "Wangensteen suction 
tube in addition to the usual low rectal tube The bladder should be emptied by 
a catheter just before operation 

Anesthenn —Spinal anesthesia is suitable for the good risk patient It is 
contraindicated under the following conditions, when the systolic blood presume 
is below 320 mm , when it is very high, in cerebrospinal disease or paralysis, 
in infants and childicn, when the patient is gravely ill, advanced in age, or 
otherwise a poor risk, in such esses local anesthesia should be used 

The postoperative treatment of strangulated hernia should include the 
breathing of 95 per cent oxygen to help displace by diffusion the nitrogen con 
lamed m the distended or strangulated bowel also blood transfusion and 
pin biological salt solution to replace loss of blood cells and minerals by vomiting 
or otherwise and vitamin C to li isteii wound healing 

An impaired circulation or damaged mvocardmm is benefited by a 50 per 
cent dextrose or glucose solution, giving 100 to 200 ec bv venoelysis twice 
daih before ami after operation The addition of some form of chloride is also 
helpful Penicillin, 20000 units hypodermically every three hours, one day be 
fore operation and two days po-doperntuely is advisable to combat infection 
If administered orally, the dose units should be tripled 
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CHAPTER XXII 

INCISIONAL AND VENTRAL HERNIA 

Synonyms — I aparocdc postoperative hernia, ventroeclc 
Definition — Ventral hernia is a protrusion of abdominal viscera through 
the miter 1 01 abdominal wall oitnning at points othei than the irigmn il femoral 
oi umbilical openings or in the linea alba 

Incisional or jostopeiative lunun maj appeal an) where in the abdominal 
wall and constitutes 1 5 per cent of all licmn-s Traumatic hernia is also 
termed acculental mcwonal jmtopcratne or cica l nctal hernia It mas be due 
to direct injur), such as a crushing blow or a fall fiom a height hut the most 
common causes nrc postoperative snppuntion in tin aldominal wall the use 
of drains tint me larger than ncetssan fault) elosuic of the muscle and fascia 
lasers and the division of nerves supplving the muscles Unusual causes ore 
tumors in the nldonnnnl wall hematomas distention and weakening of the 
abdominal will due toobesitv nscites or mtraal donunal tumors 

The hernia ma) appear immediatelv after injur) is true traumatic hernias 
do but when it is postoperative it mav not be noticed for several months 
as the sear tissue is distended and gives awn) slow!) while the 1 ernia is small 
Those hernias ma\ octm anvwheic in the abdominal will thej are most fre 
qticnt after operations for appendicitis Sometimes the) come through following 
a nudhiie incision operation in the linea alba and oceasionall) thej arise from 
an operation on the gallbladder 

Frequency of Incisional Postoperative Hernia —Incisional hernias are 
more fiequent than statistics show Two factors are icsponsille for tins state 
of affairs (1) The operation is often performed ns an emergenc) or hurriedly 
to relieve sjmptoms It is natural to make the abdominal incision in the quickest 
and easiest wav without considering the subject of postoperative hernia (2) 
If the hernia operation is not an emergemv it is still an unfavoralle nsk 

Incisional hernias most fiequentl) develop m obese subjects past middle 
age Too often n pendulous abdomen lomplicatcs the hernia as most post 
opciative ventral hernias occur in women Some so called incisional hernias 
are due to thinning or lack of muscle support over tl e sear tl e result of cutting 
the nerve suppl) or failure to close the deep muscle and fascial laveis securely 
With more careful!) planned aldominnl incisions the incidence of postoperative 
hernia will lessen An incisional hernia occurs after 2 to 5 per cent of all clean 
abdominal operations and in 15 to 30 per cent of infected and dnma„c cases 
In a senes of hernias rcpoited b) Benjamin 21 6 per cent followed operations 
ioi appendicitis 112 per cent were the rtsult of gallllndcler opeiations and 
there was a recurrence rate of 36 per cent in operations for ineistonal hernia 
A planned incision for each operation should be worked out Sloan Coates 
Singleton and Blocker and others have demonstrated that a lateral transverse 
incision, lessens the danger of wound disi option and postoperative hernia 
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In 1887 Homans estimated that 10 per cent of all abdominal operations 
ere followed by hernia In 1892 3Jarev found that bj using absorbable suture 
material Ins rccuticnce was reduced to 1 per cent Nigst observed 14 hernias jn 
a group of 117 dinned appendectomies Thuc is less tendencj to hernia with 
the McBurnej incision The edges of the wound must alwajs be sutured elose 
up to the drainage tube, which should be as small as possible A dram should 
never be used in clean eases but when one is necessary, I prefer it made from 
a wick of gutta percha or rubber tissue 

In a series of 500 liparotomies reported bj Stanton, the nndhnc oi lectus 
incisions gave less than one half of 1 pei cent of hernias In 260 clean cases, 
onlj 3 postoperative hernias developed, while in 18G operations m an infected 
field, IS hernias resulted In 3"> cases of postoperative hernia observed bv 
Warren, 33 followed appendectomies and 22 developed aftei median and para 
median laparotomies There were 2 cases of sti angulation in this group These 
35 patients were operated on without a fatahtv Warren reported 1,000 appen 
dcctomies through a McBurnej incision and estimated the postoperative hernias 
at 2 per cent Huard wrote on the fiequencv of right inguinal hernia develop 
mg after the operation for appendicitis Monterio and Wazen recorded their 
observations from a studv of 302 operations on the anterior abdominal wall 

Symptoms and Diagnosis — Incisional ventinl hernias offer no difficulties 
in diagnosis, the symptoms are those common to all hernias and the tumor mav 
reach large proportions The sear of the formei operation is discernible on the 
surface of the hernia These large incisional liemns are held in at the neck by 
a firm nng of fascia Bej ond the confines of this constriction, the hernia has a 
tendencj to spread out in the shape of a mushroom and to burrow outward 
beneath the subcutaneous tissues The usual direction of greatest enlargement 
is downward In massive incisional henna, the pendulous tumor maj reach to 
the knees 

Strangulation — Strangulation is not common in traumatic ventral hernia 
because the ring is large When it does occur, however, the point of constriction 
is usuallj found at the neck of the sic m the aponeurosis of the external oblique 
In rare instances there is i second point of constriction at the level of the pen 
toneal opening Intrasiccular stiangulation occurs occasionallv as it does m 
umbilical hernia 

Rupture of the Sac — Due to its exposed position the skm over the fundus 
of the sac is subjected to occasional contusions and to irritation and dermatitis 
caused by the rubbing of clothing This inflammation produces omental adhe 
sions within the sac and a thinning of the overljang structures consequently, 
this point is ofteu the seat of ulceration Sometimes the sae will suddenlj tear, 
following a strain or fall, and intestine will escape through the rent, in this 
event, operation should be performed, and the earhei it is done the moie favor 
able the prognosis 

In almost all the delajed operations that have been lepoited, the patients 
hare died of peritonitis. The teai in the sac mav be verj small 

Prognosis — Incisional vential hernias have no tendency to spontaneous 
cure On the other hand, they progressively increase in size and are almost 



3CS 


urn via 


impossible to control with a truss on nccount of the large hernial ring Tor 
this same icason strangulation is uncommon The large hernias are frequently 
irreducible on account of the rapid growth of fat and omentum within the sac 
Intraocular adhesions form carl} both between the contents and between the 
omentum and the sac walls The shin over the fundus of the henna is often the 
site of mitntion and ulceiation The sac occasional!} ruptures making the 
prognosis grn\c Patients with large lncdnciblt herm is often become confirmed 
imalids unless relics ed h} operation 

Wound Disruption After Abdominal Operations — Ventral hernia is asso 
dated with wound evisceration and disruption when the problem of seconder} 
repair presents itself Although the condition is comparatively rare dis 
nipt l on is frequent enough to be borne m mind in certain subjects as well as 
the measures for combating it The principal causes of wound disruption 
arc improperl} placed incisions which disregard the nerve and blood supply 
ahsoihahle suture material infection and an ill nourished or debilitated pa 
tient who is deficient m vitamin C and protein in the blood serum Other 
factors that predispose to a breakdown of the wound include infections 
hematomas faulty closure of the peritoneum resulting in edema and exudate 
in the deep suture line merensed intrnnbdominal tension and lag m wound 
healing due to a sjstemie cause anemia debility marked loss of weight 
senilitr of the tissues and improper suture material (silk or cotton should be 
used for all abdominal wounds) Disruption usually occurs from the fourth 
to the tenth day after operation 

Tashiro made an extensive studv of wound disruption and Glenn and 
'Mooie made a study of 22 eases TIartzcll "Winfield and Irvin reviewed the 
subject at length 

Treatment of Wound Disruption — Poor risl patients should always 
receive a course of treatment bcfoie operation «o as to avoid this accident 
Lund and Ciandon in discussing human wound healing point out that scurvy 
has long been tcco n m/ed ns a factor in delayed wound healing 

A low ascorbic acid and plasma level calls for a week s preoperative and 
sevcial dnvs postoperative treatment daily doses of 1000 mg of ascorbic 
acid and vitamin B complex preferablv lntiavcnously or intramuscularly 
transfusion for a low red 1 lood cell count a high caloric diet of pioteins fats 
carbohydrates and fluids D’lngianni reported the case of a patient who 
received the above treatment for ten days befoie operation and still the 
wound disniptcd on the ninth dav There vvns no infection and recovery 
followed resutunng of the wound 

HERNIA IN THE LINEA SEMILUNARIS 
Synonyms — -Hernia in the semicircularis Spigeln or Spiegel’s hernia 
masked hernia, Laparoclles spontances 

Definition — A piotinsion of abdominal viscera thiough a weak spot m 
the lmeae semilunaies or the semilunar fold of Don das where the posterior 
rectus sheath is deficient rrora an ctiologic standpoint ventral hernias are 
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customarily divided into two varieties spontaneous or acquired and traumatic 
or incisional There are several tjj cs of the spontaneous vanctj hernia in the 
lmea alba henna in the hnca scmilunans lemia in the Iinea transveisa and 
henna in the sheath of the rcctns muscle Spontaneous 1 ernias maj rarely 
occur in tie space bounded bj the posterior border of the external oblique 
muscle behind the false nls above and the iliac crest below The traumatic 
or incisional hernias mnj appeal anwvhcrc in tl e median or latent abdominal 
wall 



FI g 1C7 — Point of exit of spontaneous hernia In the llnea semilunaris 

Spontaneous — Spontaneous ventral hernias are rare The variety that 
occurs most frequently is hernia in the lmea semilunaris and the opening is 
situated between the fibrous edge of the semilunar line and the rectus muscle 
The hernia may occur tl rough the outer edge of the linea semilunaris or 
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through the Imea transv ersa ot tin out. h ui opening in the lower portion of the 
aponeuroses of the external ami internal oblique muscles between the iliac 
crest and the false ribs or tl lough the l c < tns muscle and fascia (I ig If? ) 

Historical 

LaChausse in 1721 was probably the fit st to rocogmrc hernia in the linca 
semilunnm he c died it a ‘rare and hidden specits of hernia ” I eDian also 
described the condition in 1731 

In 23 cases of hernia m the lmea semilunaris collected bj Cooper, onlj 
four occurred allot c the mu el In 191!) Ilar/hflcmj could find reports of only 
22 eases of tiue spontaneous hernia m the lima semilunnm to these he was 
able to add one case of lus own 

Angeletti, in 1927 published an extensive paper on the itiologj of 
Spiegel's hernia Pozzi m 1931 discussed the diagnosis Bachs in 1937 
wrote at length on the subject and reported a ease of hernia and Timet o)j 
served n case This was followed in 1938 bj Bonctto and bj Derjche who 
recorded cases of Spitgiliau hernia Sat ot in 1941 w as able to collect 92 cases 
from the literature and added one of his own Cabdlcro m 1945 obsened 
a case of spontaneous hernia Alelaj m 19-tG also reported a case I re- 
cently obsened n case jn a young man thirty years of age Several surgeons 
hod examined lnm and maintained he was malingciing IIis symptoms dis 
appeared after the cute of his henna 

Anatomy 

Lineae Semilunares — Tie linear semilinnns arc two curved tendinous 
lines situated on each side of the lmea alba and joined to the latter by the 
lineae transv ersie Each semilunar line extends from the cartilage of the 
ninth rib to the pubic spine and conespomls to the outer border of the rectus 
muscle The lmea semilunaris is foimeil by the aponemosis of the internal 
oblique at its point of division to enclose the rectus muscle where it is ic 
enforced for its upper three fourths hj the external oblique in front and the 
transversal is behind At the junction of the upper three fourths with the 
lower fourth the posterior sheath of the rectus terminates in a thin curved 
margin having its concavity downward and is 1 novvn as the semilunar fold 
of Dougins In the lower fourth of the rectus the aponeuroses of the ex 
ternal and internal oblique and tiaimcrsxlis pass in front of the rectus 
muscle The extremities of the folds of Douglas descend as pillars to the os 
pubis (Tig 168) A majontv of hernias in the lineae semilunares occur 
close to the pubes aud aie commonly classed as direct inguinal hernias Fceles 
terms these * ventro inguinal hernias ” 

The normal banding of the abdominal muscles has been studied as a 
cause of ventral hernia bj Zimmerman Anson Morgan and McVay Thej 
found the external layer was the most uniform in airangemcnt while the 
internal oblique and tiansversalis muscles were the most vanalle and were 
the main faetois in the etiology of ventral I erma 
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Hernias in the linca semilunaris aic often divided into two \aneties those 
appearing above the deep epigasti ic artcrv and those below it 

Heimas nbow the deep ejijnstne nrtciv are verj rartlv above the um 
bill eus Hennas below the deep tpigastuc artcrv nnd on a level with the 



FI? ICS — The superficial and deep anatom* of ti e anterior abdominal wall 

semilunar fold of Douglas are the more common Thcj appear between the 
deep epigastric aiterj and the ed^e of the lcctus muscle in Hesselbacli s 
triangle (These hernias are fullv desenlied under ducct inguinal henna ) 
Hernial Opening — The hernial opening is usually situated at the weak 
point the semilunar fold of Dou e las where the postenor rectus sheath is de 
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ficicnt Ihis iicrma is neatly always found at the inner third of a line pass 
mg from the anterior superior spine of the ilium to the umbilicus In the 
beginning the tumor is interstitial deeph situated and difficult to outline 
Later on it becomes subcutaneous and is easily found under the thin lasers 
of the abdominal will It is alw nj s at the outer edge of the rectus at the 
pomt where the posterior sheath forms the fold of Douglas 

The ltncae scmilunarcs can le outlined by drawing a cuned line with its 
convexity outward from the end of the cartilage of the ninth rib to the 
pubic spine The center of the cuned line at the umbilicus or near it should 
be 3 niches (7 5 cm ) from the median line (Gray) 

The hernia may have more thin one opening In tare instances a portion 
of the hernia is subcutaneous and the remainder is interstitial or there may 
be two divcrticul i one subcutaneous and the other propcritonoal Ilernns m tl c 
lines semilunaris art* usually interstitial and situated btneith the external 
oblique aponeurosis and in front of tl e transversals fascia Hat ready termed 
these masl cd hernias ' The hernial oufiec is usually narrow and crescent 
shaped 

Hernial Sac — There is always a sac in spontaneous lieinns m the linen 
semilunaris It is globular gourd or mushroom shaped depending on its 
size In front of the sac there will often be a lipoma which may constitute 
the bulk of the mass In the 1 irgc hernias the peritoneum is frequent J\ adherent 
at the ring and is difficult to sepal ate on account of the thinness of the sac 
Traumatic eventrations arc almost alwavs without a sac 

Contents of the Sac — Omentum and small intestine are most often found 
in the sac The large intestine cecum and sigmoid me seldom present in 
lcduciblc hernia in strangul ition large intestine is usunllv found 

Size of the Hernia— The spontaneous hernias in the lmea semilunaris 
arc usually quite small sometimes the size of a hen s egg and verv rarclr 
as large as an ormge (I ig 1C9 ) 

Hernia in the Linea Transversa — The linen transversae are narrow trans 
verse fibrous lines that intersect the recti muscles and connect the linea alba 
with the lineac semilinmes One of the transvcisc fibrous lands is at the 
level of the umbilicus one opposite the tip of the ensiforni cartilage and 
another midway between the ensiform and the umbilicus In raie instances 
there is a transverse line below the umbilicus The lmea tiansvcrsae extend 
only through the anterior half of the recti muscles 

Henna in the Sheath of the Rectus Muscle — Hernia m the sheath of the 
rectus muscle is very rare and always follows rupture of the lectus muscle 
and its fascia It almost always occurs below the umbilicus where the pos 
tenor part of the sheath is thin The omentum is usually found in these 
hernias as in the case reported by LeDran. m 1731 When irreducible the 
hernia cannot be distinguished from hernias in the semilunar or tiansversc 
lines except hy operation 

Absence of Abdominal Walls — \n absence of the aldominal walls or a 
lateral bulging is an eventration and is not to be mistaken for a true hernia 
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These protrusions ore most frequent]} cncounteicd in the lumbar region, as 
a rule, tliej aic due to an airest m development or to a congenital malforma 
tion eompniablc to the etiology of congenital diaphragmatic hernia or to 
muscular pnrnljsis Tins condition must be distinguished fiom lumbar hernia 
from latent bulging of the abdominal wall without loss of muscle substance 
from epigastric piotinsion in children and from local bulgmgs in the inguinal 
region m adults 



Fig: 100— Hernia In the right llnea semilunaris In a man aged seventy nine years There Is also 
a direct !ng\ Inal hernia on the left side 

Etiology 

Spontaneous — fhe most frequent causes of spontaneous lateral ventral 
hernia arc multiple pregnancies obesitj marked emaciation after obesity, 
ascites mnldev elopment of the abdominal wall and muscular paralysis Acute 
anterior poliomyelitis is probably one of the most common causes especially 
in children (Baracz Blaucl) These hernias usual!} occur in middle Me and 
the sexes arc equally a fleeted BarthUem} was able to collect 23 cases in the 
literature of these all occurred in adults and all were first noticed following a 
sudden strain 

Cooper wrote that lateral central hernias escape through one of the 
tm} openings for the blood vessels This opinion was shared by Mahroeki 
Reigmer and some of tie earl} writers Ter rand Thevenot and Gabourd 
helmed that a weak spot exists where the deep epigastric artery pierces the 
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fasci i at the semilunar fohl of Douglis BnilhCloiny (limed that the henna 
escapes through one of the vnsculni foramina, and ngued with Mollifrc, who, 
m 1877, stated that the cause of these hernias is due to the nnangement of 
the lasers of fascia ut iclation to the rectus muscle In some cases the fascia 
is loosely attached to the muscle, and then there may he a diverticulum or 
pocket opening downward or mwaid, through which u hernia may occur 
following a sudden strain when the body is bent forward When the erect 
position is assumed, the mass is caught ui the diverticulum There is also 
danger of strangulation when the sic is distensible ami has a very narrow 
peritoneal opening 

Oehleekcr observed n nuniltcr of eases in soldiers where a unilateral partial 
pnralvsis of the abdominal wall had been caused by the severing of intercostal 
nerves The condition of pseudohermn nine he recognized by hiving the patient 
increase Ins intranhdominal tension, and bv testing the local sensibility 

Symptoms and Diagnosis 

The symptoms of small ventral hennas are often obscure and diagnosis 
is difficult This is cspcciallj tine of hennas in the linen scmilunaus, which 
often do not entirely penetrate the alxlomunl wall, and arc known as “mtei 
stitial hennas " 

In eel tain instances diagnosis is possible onh after an exploratory lapa- 
lotomv Postoperative ventral hennas offet no diflicultus m diagnosis, the 
symptoms are those common to all hernias, and the tumor may reach large 
propoitions Tlio seal of the former operation is discernible on the surface 
of the hernia 

Functional Symptoms — The functional or subjective symptoms resemble 
those of Inigo hernias m the linen alba Acute attacks of pain with gastro- 
intestinal symptoms, colic constipation and partial obsfi tiction arc the rule. 
They are aggiavated bv coughing pressure, and plivsical exertion 

Objective Signs — The signs of small vential henna aie often indefinite, 
especiall) if the patient is obese and it is difficult to palpate the tuinoi 
A careful examination will almost aluajs disclose a localised point of tender 
ness, which is best elicited with the patient in the meet position An impulse 
on coughing may he felt o\ei the painful spot Sometimes the tumor ean be 
seen m piofile with the patient standing The small inteistitial hernias m the 
linea semilunaris may give only a slight fullness or bulging on the affected 
side 

When the hernia is large and leduciblc, diagnosis is simple If it is 
irreducible, often the exact position of the opening can he determined onh 
by operation The history of a previous operation 01 the presence of a scar 
over the mass will aid in establishing diagnosis These 1 irgc licimas are held 
m at the neck by a firm ling of fascia Bevoml the confines of this constnc 
tion, the hernia has a tendency to spread out m the shape of a mushroom and 
bmiovv outwaid beneath the subcutaneous tissues The usual direction of 
greatest enlargement is downwaid 
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While hcimns m the Imea semilunaris ire rn-c strangulation is eompara 
lively frequent If the hernn is small and interstitial diagnosis is difficult or 
impossible without an incision oxci the suspected tumor or an exploratory 
lapirotomx Ili^nnt reported the ease of a man who had two previous attacks 
one diagnosed is appendicitis the other as stoitL in the bladder 

Differential Diagnosis 

The following conditions are to be thought of when eximinmg for ven 
tral hernia diseases of the stomach intestines ind gallbladder lnflimma 
tion and tumors of the abdominal wall Hie foci of infection m tuberculous 
peritonitis mix be localized behind the rectus muscle and may simulate an 
irreducible hernia The swnptoms of choice vstitis and ureteral colic have been 
mistaken for those of str mgulated xential henna In rare instances small 
strangulated ventral hernia mix lie mistaken for intestinal obstruction Lum 
bar hernia must not he confused with Inters! xcntral hernia The former will 
appear behind the postenor bordci of the external oblique and xvill come 
through the tnangle ofGiynfeltt Lesshnft or the tmngle of Petit 

Prognosis 

Spontaneous hernias in the linn semilunaris aic usualh small They do 
not produce marked sxmptoms tnd do not strangulate as frequenth as hernias 
in the linea alba 

Traumatic venti il hennas ha\e no tendency to spontaneous cure On the 
other hand tliex progicssixelx increase in sue and aie almost impossible to 
control with a tiuss on account of the laige hernial ring Tor tins same rea 
son strangulation is uncommon The large hernias are frequently irreducible on 
account of the rapid growtli of fat and omentum within the sac Intrasaccular 
adhesions form early both between the contents and between the omentum and 
the sac avails The skin oxer the fundus of the hernia is often the site of imta 
tion and ulceration The sac occasionally ruptures making the prognosis graxe 
Patients with large meduciblc hernias often become confirmed mxalids unless 
relicxcd hx operation 

The outlook for cure by operation depends on the size of the hernia The 
spontaneous hernias in the hnea semilunaris and the small incisional hernias 
respond faxoiablv xvith a low percentage of recurrence Tor massive ventral 
hernia operation also offeis the best chance of cure and relief from invalidism 
just as it does in voluminous umbilical heima 

Prevention of Hernia Following Laparotomy — The prexention of hernia 
folloxvmg abdominal operations depends largelx upon the incision employed 
the method of closing the wound and absolute asepsis The incision for any 
procedure should l e made so as to damage as little as possible the important 
structures of the abdominal wall the motor nerxes muscles fascia and blood 
x esscls 

The motor nerves that supplv the lateral abdominal wall are branches 
of the fifth and sixth loxver intercostal nerves xvhich run nearly transxersely 
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forward after leaving the intercostal spaces and lie between the transversahs 
and internal oblique muscles After giving oft blanches to these muscles as well 
as to the external oblique the ner\cs finally perforate the posterior shcatl 
of the itctus muscle and teiminatc m the muscle Toi this reason abdominal 
incisions should be made ns near tho linea alba ns possible but when it is ncces 
sar> to enter the abdomen through the lateral abdominal wall the incision 
should run parallel to the motoi ncivts in ordci to avoid muscular paralysis 
which wall occur if these nerves are severed Division of the nerves favors not 
only the occmrcnec of hernia but also a latcial bulging of the abdominal wall 
for which there is no operative lehcf 

A lateral transveise incision should be used when possible In long incisions 
through tho external and internal oblique and tiansvcrsalis muscles whose 
fibers run at difftient angles it is impossible to avoid cutting some of the fibers 
and the incision should be planned so as to sacrifice the minimum amount of 
muscle and to preserve the motor nerves Whenever possible it should be made 
through the lcctus muscle rather than in the linea alha or linea scnulunnns 
Tinker has shown that the muscle splitting or the rectus retraction incisions 
give the lov cst poiccntagc of hernias Assmy found from experimental 
studies that muscle atrophv alvvajs occurs when the motor nerve supply is 
severed Houffart collected from the literature 1 COG cases in winch tl e lateral 
transverse abdominal incision was used in the lower abdomen ITernia developed 
in only 0 33 per cent of the cases 

It must bo remembered that two short incisions heal quicker and more 
firmlj than one long incision and strong retraction is always to be avoided 
The fascia is the strongest stiuctme in the abdominal wall and it is very 
essential to close it propeilv The f iseia is frequently under tension and unites 
more slowlv than muscle tissue for this icason a simple approximation 
of the edges is not sufficient but it is neccssarv to overlap each layer scparatelv 
AMien closure under tension is unavoidable the patients shoulders should be 
kept in a semi reclining position and the Knees elevated on pillows for a week 
after operation Because fascia is always slow in unituig the patient should be 
kept in 1 ed at least one well if the closure of the wound has been difficult 

The deep epigastric arteiy is the most important one to be encountered 
and should be jircscivcd whenever possible on account of its blanches to the 
muscles of the lower abdomen AH hemonhagc should be caiefully checked 
before closing the wound as hematomas are liable to form and cause post 
operative hernia 

The importance of using silk or cotton suture material in all abdominal 
wound closures cannot be overemphasized Tension or stay sutures are of 
service to prevent strain on the fascia sutures A gam in weight after opera 
tion especially m obese subjects increases the mtraobdominal tension and 
weakens the abdominal wall The use of an elastic belt after operations 
checks the tendenev to raptd accumulation of fat (See chapter on umbilical 
hernia ) 

lleteonsm or gas pains predispose to a weakening of the abdominal closure 
by producing tension on the sutmes This complication can be minimized by 
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proper prcopcralivc treatment and poslopciative incisures I have found that it 
is prevented In changing the patient s position frequently and by using the 
Wangensteen continuous suction tulie along with i small rectal tube or catheter 
In case of strangulation this should lie employed before operation Frostigmin 
is aLso helpful and early rising if the hernia is small 

Treatment 

The operation is indicated in all eases of ventral hernia except in those 
patients whose general condition docs not w irrant the undertal mg of anv 
operative procedure 01 when thcic is no pi aspect of icducing the hernia and. 
closing the opening 

Spontaneous hernias in the hnea semilunjiis and small traumatic liemias 
are easilj cured by the radical operation and the percentage of recurrence 
is very low The massive ventral hernias arc always serious because of the 
difficulties of treatment In ol esc subjects the amount of fat in the hernia 
should he icduccd and mtraabdominal tension lessened by appropriate pre 
operative diet and exercise as described under umbilical hcinia 

Mechanical Treatment — Small ventral hernias can be controlled more or 
less satisfactorily by a truss but there is little prospect of a cure by this means 
If the hernia is in the median or paiamedian line an umbilical truss can be used, 
while if the protrusion is m the appendix oi inguinal region an inguinal truss 
can bo applied Because of the large hernial opening and the accumulation of 
fat in the abdominal avail massive ventral hernias can seldom bo held by a truss 
Although a belt wall give the patient some comfort it wall not keep the hernia 
fiom increasing in size I or these voluminous hernias the lelt must be made 
of heavy canvas clastic material which is sometimes used to save trouble in 
fitting is seldom satisfactory 

Taxis — Taxis is dangerous and is never to be employed m this variety 
of strangulated hernia on account of the danger of reduction en masse 

Radical Operation — The operative treatment for v entral hernia is similar 
to that already described in more detail for umbilical henna Ventral hernias 
m the median and paiamedian lines are exposed by a vertical or transverse 
incision over the tumor In postoperative hernia the scar is excised and the 
sae opened to one side of the site of the former operation so as to avoid adhc 
sions that may have been formed between the sac contents and the peritoneum 
In ventral hernia as well as in umbilical the adhesions are always most dense 
over the fundus Adherent omentum should be ligated m small sections ex 
cised and all bleeding points carefully secured The hernial ling is freely 
exposed and the fat stripped away from the fascia for a distance of 2 inches 
(5 cm ) from the edge of the opening The fascia is now incised at either side 
and the retracted muscle edges are secured and two transverse flaps formed 
one above and one below The sae is excised if the hernia is small and there 
are no adhesions if it is large and adherent it is inverted and folded on itself 
in the shape of a pad to help reenforce the closure The posterior layer of 
fascia together with the peritoneum if the latter has been opened are brought 
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together and sutured, the freshened muscle edges arc approximated and su 
tured and finallv the tinnsverse fascial daps me overlapped and stitched with 
silk or cotton If the opening is oval 01 round the best usults aie seemed 
bj o\orh{ ping the Haps from aliovc downward hut if the wound is elliptical 
and the patient not ohesc it is usualh advisable to overlap the Haps from stde 
to side os sug„e.stcd In Mihoinci lie overlaps the tissues longitudinally 
with uiteriupted silk sutuus The foscu of the postcrioi rectus sheath is 
sutured then the rectus muscles aie stitched tin antenor leetus sheath is 
overlapped and sutiucd fascia strips are passed transvcisclj icross the wound 
and sutured to the antciior uctus fascia near the lmca semilunaris to relieve 
tension on the wound The *>ubc utnncousc tissues and skin vwund are closed 
m the usual manner 

In large licmial openings when it is difficult to bring the fascial flaps 
together it can sometimes be accomplished by separating the flap for some 
distance fiom the undeilying muscle If the flaps are brought together under 
considerable tension or if the hermaf opening is in the uppci abdomen and 
the movement of the lowci ribs is inlcifcrcd with there is a strong proba 
biljtj that the hernia will lCtui unless the line of sutuic is ictnfoiced by 
a flap turned up from the sheath of the rectus or bj a transplant of fascia 
lata similar to that used to close a gap when the edges of the wound cannot 
be approximated Tascin lata tal en fiom the lower part of the iliotibial 
band of the thigh makes the best giaft The tiansplant should bo a little 
largei than the defect to be covered and it is placed directly over the hernial 
sac and sutured to the edge of the opening with sill or cotton 

Hernias m the upper midabdomcn arc tl c most difficult because the re 
leasing incisions have to be earned on to the costal arch Interrupted fine silk 
or cotton sutures aie used foi the fnsoal closure It is sometimes advisable to 
ixcnforcc the line of closure bj through and through silkworm gut sutures, 01 
with tension suturts tied ovci wooden 01 pearl buttons The sutures maj be left 
in as long as twentj davs in large bcmioplastics 

Hernia Following Appendectomy — In hernia following appendectomy an 
elliptical incision should be used if the sac is tlnn and adherent to the skin 
if the b*ic is not adherent a vertical incision saves time The skin incision 
can be made through the old scat or directly over the 1 cima and extended 
down through tlie fat to the neck of the sac Nothing is gained by opening 
the fundus the adhesions here often make it difficult or impossible to reach 
the neck of the sac and time is saved bv beginning the disseeticn at the neck 
and worl mg mwaid "When there are no symptoms of obstruction it is usually 
advisable to leave the sac it is tedious to lemovc it and new adhesions arc 
liable to form causing more trouble tlnn the old ones Besides the sac can be 
inverted oi folded on itself and used to reenforce the closure of the opening 
If the sac is not removed it is important to sew up anj boles m it to avoid 
the chanee of strangulation through one of them 

I have found that the simplest method of exposing the henual opening is 
to liivett the sac on one or two fin^cis and feel the sharp fascial edge which is 
usuallv most distinct on the outei side of tl e hernia near the inguinal ligament 
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With the fingei as a guide, the incision is mule dircctl} down to the fascia 
Once the aponeurosis is locatid it is cos\ to continue the incision and expose 
the fascia entiu.lv a 1 omul the neck of the sac It is important to extend the 
dissection foi some distance from the hernial opening in ordei to recognize the 
muscle and fascia lavcis and to sccuic flaps that can be united without undue 
tension 



Fig 170 — Operation tor lateral -ventral hernia following appendectomy Alter dealing with 
the hernia the abdominal wall phould be reconstructed ns well as possible When the muscula 
ture and fieclae are \ery thin they are used a a a single flap wl lch Is drawn down and sutured 
to the outer fascial edge of the \ ound (the external oblique aponeurosis or the Inguinal llga 
ment) 

The abdominal wall should be reconstructed as well as passible The 
transvemlis and internal oblique muscles and fascia have become so thin that 
thej cannot be sepaiafed and thev should be used as a single flap, which 
is drawn down and sutured bene ith the outei fascial edge of the wound this 
edge being the external oblique aponctuosis or the inguinal ligament The 
second flap which is seemed from the aponeurosis of the external oblique, is 
drawn down and lapped under the inguinal ligament and over the first flap 
Sometimes the musculature and fascia are so thin that only one flap can. be 
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obtained (1 ig 170 ) A simple appio\imation of the edges of the fascia is 
not sufficient , the} must be overlapped for a distance of one or two inches 
(2 5 oi 5 cm ) to give the maximum of strength to the abdominal as all (rig 
171 ) Tin all}, tcnsiou sutures must be inserted to take the strain off the 
fascial stitches "When recurrence talcs place the hernia first appears at a 
point whoic the fascial closure is defective This weak spot may be duo to in 
sufficient lapping of the fascial edges to closure under too much tension or to in 
fcction 



Gallic was forced to abandon his filigree method of filling fascial defects as 
lecuircnees developed through the clnnls between the fascial sutures As a 
result he decided on using a 1 road patch of fascia designed much like a main* 
tailed bandage 
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In mulhno Iiernns Power made releasing incisions in the recti sheaths on 
each side of the hernial opening This peimits the wound to bo closed without 
tension No ill edicts resulted fiom the npeiture left m the recti sheaths and 
he i sported 13 patients free from lccurrencc over a period of six years Both 
sclnld closes the opening by taking flaps that are raised and lunged along the 
medial bordci of the icetus sheath and sutmed over the hernial opening after 
the edges of the latter hue lecn stitched to the remaining portion of the 
anterior sheath of the rectus muscle 



Fie 1“2 — T1 e fascial patch operation The peritoneum Is freed from the abdominal mu cles for 
some distance from the ferula bj uncferm/nfnfi- 

Lipectomy — Lipectomy should be combined with the operation for ventral 
hernia in obese subjects with pendulous abdomens The technique is the same 
as that for lipectomy and umbilical heratoirhaphv 

Wangensteens Operation — Tins operation is especial!} suitable for 
massive hernias that cannot be closed by the usual operations Wangensteen 
has successfully repaned difficult and recurrent ventral hernias as well as large 
defects of the abdominal wall by using the iliotibial tract of fascia lata pedicled 
on tlie tensor fasciae femoris muscle as a graft according to the author s special 
technique This method is especially adapted to dealing with large defects of the 
abdominal wall situated below the umbilicus 
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Maclean closed ft large hernial ling bj combined vertical and transverse 
suturing first one lateial flap is sewed to the postirioi bolder of the opposite 
rectus slieatli, then the lower flap is sewed to the firm edge undei the upper flap, 
and finally the uppci flap is brought down and stitched o\er the lower flajs 
as a reenforeement measure 

Cattcll closed the wcund with foui oi five lajois of fasnal sutures, Ilenrj 
suggested rolling up the fascia ns it is sutuied llintcn used the evtrapcntoneal 
operation for massive meisitnal hernias and Outline Olson and Masson stated 
that when the si?c of tilt hcminl opening innhos it impossible to overlap the edges 
of the wound the defect tan be darned m with fnsual strips us a stocking is 
darned lioppoli inverted the unopened sae anil overlapped the fiseia 



Fascial Patch in Ventral Herma — After the parietal peritoneum is es 
posed it is not opened but is freed from the abdominal nuscles for 1 to 3 
inches (2 5 to 7 o cm ) from the edges of the hernia by undermining The 
fascia patch is taken from the lower or middle thud of the lateral aspect of the 
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thigh Tlie size and shape should be cut to fit the hernial defect The fasen 
patch w fixed with interrupted sutures of silk or cotton into the space previously 
undermined The muscle edges are brought together h\ interrupted sutures of 
silk or cotton Tlie edges should be o\crlappcd ot imbricated yv honey cr possible 
It is important to leave the peritoneum intact to prevent abdominal adhesions 
If the sac has been opened omentum should be stitched beneath the patch to 
prevent the formation of adhesions 

The Cutis Graft — The cutis graft has proved an effective adjunct in the 
treatment of 1 irge and lenment hernia in the hands of Cannadav Swenson and 
Hurl ms and others 



Kls 1“4 — The cutis Ufa ft patch The muscles and fnscla are closed In the usual manner The 
cuUs pra/t patch U a PI I led an! fixed In position with Interrupted sutures 

The muscles and fascu are closed m the usual manner Cannaday prefers to 
take the giaft from the antero external surface of the upper third of the thigh 
Other skin areas axe equally suitable for the cutis graft 

After thorough skm stenhzation the epidermal lajer of the skm is cut 
away m a thin sheet vv ith a skm graft tizor Then the dermis is cut to a suit 
able size and shape and removed from its bed 

The cutis graft is placed over the sutured wound and fixed m position 
with interrupted cotton sutures It is important to obliterate all dead spaces 
over the graft as the wound is closed 
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For large hernia? it is advisable first to close the hernial opening with 
fascia sutures and then to apply the fascial patch This method is favored by 
Mom and Barb, Fenmndc7, and others 

Strangulation — Spontaneous hernias m the linea fiemiluimis are almost 
always small and of the interstitial type They are rare, but the percentage of 
strangulation is high Abdominal rigidity, with a localized point of tenderness 
m the region of the fold of Douglas, if associated with the symptoms of mtes 
tinfll obstruction, calls foi immediate operation The incision should be made 
directly over the point of tenderness When diagnosis is impossible and there 
is no painful point, a median incision should be mode and all the possible 
sites of hernial strangulation should be examined 

Strangulation of traumatic or postoperative v cntral hernia is not common 
When it oceuis it is usually intrasaccular An liiednciblc ventral hernia with 
symptoms of obstruction requires immediate opci ation 

Prevention of Postoperative Complications — The preoperative treatment 
of the massive irreducible ventral hernias is very important, in order to 
minimize the danger of pulmonary edema, pneumonia, disturbances m the 
cardiovascular system, and acute dilatation of the stomach (See umbilical 
hernia ) 

Recurrence — Recurrence after operation is high Hook stated that 
recurrences after operation for incisional hernia average 14 to 40 per cent 
Branch followed up 204 patients after operation for incisional hernia over a 
period of two years There was recurrence in 40 eases or 19 0 per cent 
Ninety six cases could not be traced 
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CHAPTER XXIII 
EPIGASTRIC HERNIA 

While hernia m the tinea alba is the correct term for these hernias, it is not 
in general use among surgeons, therefore, it has been thought advisable to call 
them epigastric hernia While rare, hernia m the Imea alba does occur below 
the umbilicus, in which case it is a hypogastnc hernia Hernia in the lmea alba 
nearlj nlwajs appears abo\c the umbilicus, hence the term epignstuc hernia, 
because m olden times it was l>elie\cd to be a hernia of the stomach One per 
cent of all hernias arc epigastric 

Synonyms — Epigastric hernia gastroeele, Scpoj ’» hernia, hjpogastnc 
hernia , hernia a entialis mediann , henna in the lines alba 

Definition — A hernia in the linea alba is a protrusion of abdominal viscera 
through an opening in the lmea alba It esn be epigastric or hypogastnc 

Hernial Contents — A mass of fat or a properitoneal lipoma is often the 
sole content of the small hernias L6veill£, m 1812 remarked tint these hernias 
usuallj consisted of a small lipomatous mass, rntel> of omentum In large 
hernias, the sac usuallj contains omentum, sometimes tiansversc colon and 
small intestine, and rarely ascending or descending colon, stomach, gallbladder 
or other viscera These large hernias usuallj base a pedicle, and the neck 
of the sac is seldom adherent to the edge of the fibrous ring As in the umbilical 
variety, the omentum in large hennas in the linea alba becomes adherent to the 
sac wall earlj , and for this reason many of these hernias are irreducible Pollock 
found only a protrusion of properitoneal fat and no sac m 19 out of 45 patients 
Part of the stomach w all has been found in the sac, but it is rare Strangulation 
verj seldom occurs 

The following table gives a good idea of the relative frequencj of the most 
common hernial contents 

PERITON E VL SAC OMEVTL1I 

TOTALCASES FAT ALONE ALONF OMA INTESTINE 

Thonian 38 6 2 2G 4 

Ploeger 86 39 11 31 3 

Diastasis of the Recti 

In Children — In. joung children sometimes the lmea alba is v erj thin 
and abnormallj wide, so that there is a separation of the iccti muscles and a 
bulging is noticed when the ehild encs The protrusion is usuallj above the 
umbilicus, when it is known as a supraumbilieal eventration, oi it maj some 
times appear just below the navel 

In Adults — In adults the diastasis may occur anywhere in the lmea alba 
It usually appeai-s below the umbilicus, and in rare instances it mav extend 
from the umbilicus to the pubes It is most common in w omen, often being 
caused by repeated pregnancies 



388 


HERNIA 


Large eventrations may reach below the pubes and contain all the raov 
ablo abdominal viscera, and the uterus during pitgnanej The margins of 
the separated recti can be felt on each side of the tumor The sjmptoms arc 
those accompanying any laige hernia pain, constipation, and marked dis 
ability Mechanical treatment is usually unsatisfactory The ladical opera 
tion described for ventral hernia is the treatment of choice, and it should 
be undertaken early, on account of the atrophy of the muscles in the neglected 
cases 

Suprapubic Hernia in the Lmea Alba — Voccklcr, in 1012 called attention 
to a rare form of hernia in the linen alba to which he applied the term, supra 
pubic hernia He repotted a case occurring in a woman, forty four years 
old, who complained of a localized point of tenderness and a tumor the size of 
a pigeon's egg just above the symphysis pubis m the midlinc Symptoms of 
strangulation developed and operation disclosed a hernia, the size of a pear, 
extending over the symphysis pubis into the labium may us Gangrenous in 
testme was resected the sac excised and the peritoneum fascia and pviami 
dalis muscles were sutured together m separate layers, the patient made an 
uneventful recovery Voccklcr was able to collect 5 additional cases in the 
literature 

Historical 

In ancient times no distinction was made hetw cen umbilical hernia ventral 
hernia, and hernia in the lmea alba In the fourteenth century Guy de 
Chauliae (in 1572) attempted to distinguish those hernia coming through out 
side the umbilicus fiom those protruding thiough the umbilical opening but 
his efforts received scant notice and the surgeons of that time refused to 
consider his revolutionary ideas Over a hundred y ears later LaChausse in 
1721, maintained that a hernia could come through any part of the abdominal 
wall. Petit, in 1737 described fatty hernia oi lipoma of the bnea alba lie 
believed it often came through the aperture for the umbilical vein and not 
through the umbilical riug He presented his view s to the Royal Academy of 
Surgery in Pans They solemnly disapproved of his opinions and decreed this 
group must remain hernia of the stomach though not one of them had ever 
found the stomach m a hernia in the lmea alba De Garengeot m 1743 de 
scribed the weaiesf spuf m ffte crpper jrAxAmtcre as- the laart sib t jves-f iViVw tbs 
xiphoid cartilage One account of the maiked gastrointestinal symptoms he 
believed part of the stomach must find its wny into the hernia Horn and 
Pipelet agreed with De Garengeot, but Ounz m 1744 firmly maintained 
that the stomach was rarely or never present and his views were gradually 
accepted 

Winslow, in 1743 was the first to desenbe the lmea alba accurately 
Aroaud deRonsil in 1749 descuhed hernia in the lmea alba as superficial ven 
tral hernia that did not come through the natural openings Morgagni m 17C0 
published a complete description of supraumbilical hernia In 1785 Richter 
called the master hernia surgeon by Malgaigne maintained that supraumbilical 
hernia consisted of a lipoma, the transverse eolon with its mesentery, and 
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not stomach os Do Gnrcngeot and others believed Lawrence, m 1806, classed 
hernia of the linea alba with ventral hernia Laennec, in 1807, described an 
cxtrapcntoneal strangulated Jierma reduced en masse; autopsy disclosed an 
opening m the lmco alba above the umbilicus rclletan, in 1810, was the first to 
describe accurately fatty hernia or lipomas, with and without a peritoneal sac 
He aptly compared the formation of the sac to the sac of inguinal hernia formed 
by the descent of the testis 

Lcveille, in 1S12, was the first to apply the term “epigastric” to those 
hernias occurring m the median line above the umbilicus Cloquet, in 1817, 
described at length the anatomy of lipomas or fatty hernia with and without 
peritoneal sacs through the natural openings for the blood vessels Scarpa, 
in 1819, discussed the nnatomv and emphasized the rarity of hernia m the linea 
alba below the umbilicus, duo to tho strength lent to these structures by the 
close approximation of tho rectus muscles, as compared to the rectus muscle 
weakness above the umbilicus m the nudlinc Cooper, m 1827, wrote on fatty 
hernia m the linea alba, and reported cases, including one of strangulated 
hernia 

Malgaigne, m 1841, believed that epigastric and linea alba hernias were 
congenital and hereditary, because of their frequent presence along with other 
types of hernia Cruvcilhier, in 1845, stated that a small lipoma insinuates 
itself along the side of a blood vessel, and gradually dilates the aperture until 
the epigastric hernia finally' protrudes Ntfalon, in 1857, stressed the importance 
of differentiating between simple lipomas and fatty hernia with a peritoneal sac 
Terrier, m 1889, described four varieties of epigastric hernia and their surgical 
treatment Macready, in 1893, still called it ventral hernia of the linea alba 
Moschcowitz, in 1914, published a paper on the pathology and treatment of 
epigastric hernia Janssen, m 1932, reported 76 cases of epigastric hernia 
treated by operation, of these, 62 were picpentoncal lipomas, and 14 had pen 
toneal sacs Velarde Ptirez Fontana, m 1934, published the most complete mono 
graph on epigastric hernia that has appeared in surgical literature 

Pollock, in 1936, considered the anatomy and etiology of epigastric hernia , 
Pemberton and Curry discussed the symptomatology, and Popper narrated the 
operative treetstent, as mete es the diagnosis, Sfesteire, as J94J, 

pointed out the frequency of peptic ulcer as a complication , Catalano, in 1943, 
reviewed the literature on strangulated epigasti ic hernia , Peters and Nesselrode, 
in 1945, wrote on the symptom and diagnosis 

Anatomy 

Linea Alba— The linea alba extends from the ensiform cartilage to the 
symphysis pubis It is situated betw een the inner borders of the recti muscles, 
and is formed by the blending of the aponeuroses of the external and internal 
oblique and the transversahs muscles It is narrow after the first 1 or 2 
inches (2 5 to 5 cm ) below the umbilicus, where the recti muscles are well dc 
v eloped and close together Above the umbilicus the muscles become thinner 
and tend to separate as they pass upward to their insertions m the costal 
cartilages of the fifth, sixth and seventh nbs Only a few fibers go to the 



390 


nruvu 


ensiform cartilage As the linca alia approaches the ensifoim cartilage it is 
often to 1 inch (12 j to 25 cm) wide, and is connected with the linoae 
semilunaris bj the lincae tramversae which are narrow tendinous hands inter 
seating the recti muscles The fdoiform ligament of the liver is attached to 
the diaphragm and to the linca alba usually a little to the right of the midhne 

There arc minute openings in the linca alba its ml h five on each side for 
the passage of vessels and nerves When the vessels picice the transversals 
fnscia thev carry a prolongation of this fascia with them and tins opening is 
a weak point m the lmea alba With an increase of mtrasbdoniinnl pressure 
the first tissue to be foieed through is tin piopintonc il fat of the fdciform 
ligament 

Hernial Orifice — When hernia in the linca alba docs not involve the falci 
form ligament the opening is usually to the left of the median line ot it may 
rarely be in the centci On the other hand if the hernia contains only pro 
peritoneal fat of the falciform ligament the opening is almost always just to 
the light of the median line It is most often found within the first 3 inches 
(7 5 cm) above the umbilicus less frequently it is within the first 2 incl cs 
(5 cm) below the umbilicus These hernias arc laic in the upper or lower 
portions of the linca alba Occasional tlicie may be more than one opening 
Berger saw 4 in one patient and Bj mb ridge observed a patient with umbilical 
hernia who also had four openings m the linen alba I have seen three openings 
he low the umbilicus in an elderly woman 

Size of the Hernial Opening — The hernial opening is ordinarily no larger 
than the tip of the little finger and there is not much tendency for the small 
hernias to increase in size because the fascia is strong and uny iclding Large 
hernias in the linca alba are almost alwava found just above the umbilicus 

Hernial Sac — Small hennas m the linca alba are usually without a sac 

When a sac exists it may be very small barely protruding through the 
opening in the fnscia and often it is not discovert d until the piopentoneil 
lipoma is excised 

Varieties of Hernia in the Linea Alba — Tomer proposed classifying 
hernias in the linea alba as follows 

1 Lipomas vv lthout a pentoneal sac 

2 Lipomas w tth a peritoneal sac containing omentum 

3 Omental hernia vv lthout a lipoma 

4 Peritoneal sacs containing intestine and omentum 

Etiology 

frequency — Hernia in the lmea alba is more frequent than statistics m 
dieate Patients with this varietv of henna usually have no symptoms and 
doubtless many of them never seek medical aducc In the examination of 
reennts nail stated that these hernias were found by the dozen that they 
were so common no record was made of them except when they were accom 
pamed by symptoms In 28 348 hernias collected bj Serba 223 or 0 8 per cent 
w ere m the linea alba 
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In 15,271 clinical cases collected from the literature by Friedrich, the fre- 
quency of hernia m the linca alba was as follows 

cases opitrrMAiN 

PATIENTS EXAMINED TINEA ALBA PHI CENT 

Males 12,724 52 41 

I males 2,557 2 08 

The older statistics indicate that hernia in the linca alba constitutes about 
1 per cent of all hernias, and that it occurs five times more often m men than 
in women Bcrgci, in a senes of 10,000 hernia patients, found 137 epigastuc 
Of these patients, 120 weic males and 17 females Mncrcadj, in 19,341 eases 
of hemm, found 38 were epigastuc Popper obsened that 17 per cent of 
hennas that came to operation were in the lme.i alba, and in 13 of the latter 
one was strangulated 

These hernias develop earlier in men than in women and are most common 
between the twentieth and thirtieth Mars In a senes of 71 cases leported bj 
Nscgeli, 94 4 pci cent were m men, and 5 6 per cent m women In the women, 
33 8 per cent occurred between the twentieth and tlmtieth jears and 22 5 per 
cent between the thirtieth and fortieth jears In joung children the sexes are af- 
fected cquallj, but the condition is lare These hernias are often associated with 
henuas of other legions, m both children and adults 

Predisposing Causes 

1 Congenital — There is prohahlj no congenital predisposition to hernia 
in the linca alba Congenital weakness of the lmea nlbi, malformation or ar- 
rested development of the muscles or fascia ma\ be a favoring factor Cooper 
saw an infant with three hernias in the linca alba that were present at birth, 
LcPage and Walter each obsened a smulai case I saw an infant, one jear old, 
with an epigastric hcinia of congenital origin that measured 1 inch (2 5 cm ) 
in diameter 

2 Propentoneal Lipoma — The importance of propentoneal lipoma in the 
etiology of hernia in the linca alba was recognized b\ mnnj of the earl} writers, 
including Scarpa, Cooper, Cloquet, Velpeau, and others It is probable that «l 
small lobule of fat, aided b} intraalxlominal pressure, insinuates itself into an 
mteistice in the fascia, and as it mcieasts in size, it acts as a wedge, graduallj 
spreading the elliptical opening As this fattj plug advances, it draws after it 
a funnel shaped process of parietal peritoneum, which is usnlh emptj and is 
not discovered until the lipoma is cut awaj 

Man} writers believe that these hernias escape through an opening in the 
fascia alongside the blood vessel Tim point was emphasized b} Cooper, who 
stated that “these holes arc sometimes larger than is sufficient to allow the 
vessels to pass, and piotrusions of viscera readily occur through them ” I 
have ncvei failed to find a well defined vessel coming through the opening in the 
fascia, accompanied bj a lipoma which is continuous with the fat of the falei 
form ligament Villard maintained that epigastric hernias are sliding hernias 
of the round ligament of the liver 
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3 Exciting- Causes — Other factors that favor the development of hernia 
in the linca allia are stiains, laborious occupations, and traumatic injuries 
TJiese hernias usually occur in men who do heavy manual labor, in women, 
pregnancy is the piincipal exciting cause Obesity and rapid emaciation have 
then influence in both sexes 

Symptoms and Diagnosis 

Examinations of recruits for the Army and the Navj show that hernia in 
the linca allia is more frequent than statistics have indicated It is a subject 
that has ahvavs been overlooked more than neglected The tumor is almost al 
ways small, there arc no symptoms in 75 per cent of the esses and diagnosis 
depends on a thorough and painstaking examination 

Small hei mas in the linca alba may also giv e rise to v cry severe symptoms 
Unless the possibihtj of hernia is alwajs borne in mind, diagnosis may be diffi 
cult on account of the prominence of the gastrointestinal sy mptoms 

Functional Symptoms — The subjective symptoms include colicky pain 
nausea, sour stomach, distress after eating, occasional vomiting, constipation, 
and a dragging sensation in the abdomen which is due to traction on the parietal 
peritoneum or on the falciform ligament Villaid believed that the unusual 
functional symptoms mav also be due to traction exerted In the round ligament 
on the liver 

The pain is most severe in the epigastrium and sometimes extends to the 
thorax, the lateral abdominal wall, lumbar region bladder, and rectum 
Blumer had a patient who complained of pam radiating to the shoulders and 
arms, and Aaron’s patient had paroxysms of pain after eating which sometimes 
extended around the body and down the thighs 

Patients sometimes secure temporary relief from the pam by vomiting or 
talcing a small quantity of liquid food or by lying on the back The pam is 
aggravated by coughing, physical exercise and bv eating solid food 

Objective Signs — The objective signs arc often indefinite A small tumor, 
sometimes no larger than the tip of the little finger, should be looked for just 
above the umbilicus to the left of the median line or it may be found in rare 
instances, m the center or just to the right of the median line While it is un 
usual the hemn occasional!} appears below the umbilicus and the suprapubic 
vanet} makes its appearance just above the symphjsis pubis m the median 
line 

Owing to the scveritv of the functional symptoms which overshadow the 
objective signs, the existence of a small tumor maj not be thought of, and it 
mav be discovered quite accidental!} during a close examination of the abdomen 
The relief of symptoms that follow the reduction of this little tumor maj give 
the first clue to diagnosis The most characteristic objective sign is localized 
pam and tenderness on pressure over the hernia In obese subjects a small 
hernia may bo impalpable, but a definite point of tenderness can always be 
located If the hernia is reducible it disappears when the patient is in the re 
climng position, and the sharp edge of the ring can be felt by making pressure on 
the tumor and following it with the finger through the opening, as it is reduced 
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Small openings m the fascia that cannot be felt w hen the hernia is reduced can 
be detected b\ this maneuver Light pressure on the hernia is sometimes fol 
lowed by instantaneous belching Hall has termed tins sign the electric bell 
reaction ” 

Coley (W B ) has called attention to the difficulty of diagnosing hernia in 
the linea alba especially m children lie stated that the protrusion of a small 
tumor through a slit in the aponeurosis can he detected only by having the pa 
tient cough repeatedly Ordinanh the plug of fat slips bach beneath the 
fascia and nothing can lie felt on pilpation 

As earlv as 1748 Amaud colled attention to the importance of examining 
the patient m the erect position A very small hernia can often be seen in 
profile when the patient coughs or strains 

Litten. s Sign — This sign is also best elicited w ith the patient in the erect 
position and with shoulders thrown bad or it can sometimes be detected in 
the recumbent posture If the examiner will place Jus hand on the abdomen 
over the suspected hernia and request the patient to cough he will feel a 
vibration or tremor such as would be experienced if liquid or a handful of peas 
were throw n against his hand Litten believed tins sensation is due to the pres 
encc in the sac of intestine containing fluid and to small lobules of fat in the 
omentum which are forced outward by the impulse of coughing 

Pain — The reflex gastric pain is probablv due to traction on the great 
omentum which is attached to the greater curvature of the stomach and during 
the attacks a piece of the omentum is caught between the sharp edges of the 
slit in the fascia When the omentum slips back into the abdominal cavity , the 
pain disappears Traction on the falciform ligament of the liver is responsible 
for the gastric pain in those small hernias m which this ligament or the fat 
between its layers is the sole content of the hernia Gussenbauer explains the 
severe symptoms that occur m certain cases as being due to pressure on one or 
more of the nerve filaments of the five lower intercostal nerves which pass 
through openings m the linea alba These intercostal nerves anastomose with 
the phrenics in the diaphragm 

In about 2 o per cent of epigastric hernias with symptoms there are changes 
in the gastnc puce and m the phvsical signs of the stomach itself The most 
frequent of these symptoms are hyperacidity lessened motilitv gastroptosis 
and dilatation Alessandrmi reported a case m which an epigastric hernia and 
a gastric ulcer existed in the same patient the hernia did not become painful 
until the ulcer developed 

Complications — Irrcducibilitv is infrequent In 116 cases of hernia m the 
linea alba collected by Berger 12 weie irreducible Epiploitis sometimes occurs 
and may be mistaken for strangulation 

Strangulation —Strangulation of hertua m tl e tinea alba is unusual and 
the symptoms do not differ from those in other varieties of hernia Along 
with constipation and vomiting there is a sharp continuous pam m the upper 
abdomen with a tender irreducible mass in the linea alba that may be no longer 
than the end of a thumb or in rare instances it mav be the sire of a fetal head 
The severity of the symptoms depends on the viscera that are strangulated 
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Tlie symptoms of omcntnl stnnplation ire often indefinite and are halle to 
be mistaken for those associated with abscess of the abdominal wall Strangula 
tion ma} occur at inv age I rasei has leporfed a ease m a woman 301 jears 
old who was successful!} open ted on under local anesthesia The sac contained 
omentum and transverse eolon 

Differential Diagnosis 

Small hernias m the linea alba esptenlh the epigastric vanctj must be 
distinguish^ fiom diseases of the upper abdomen 

Gastric and Duodenal Ulcer — Hernia m the linea alba has often 1 ion con 
fused with Castile or duodenal ulcer and sometimes the two conditions exist at 
the same time The presence of a tuinoi or a slitlike opening m the linea alba 
with or without the proUusion of a small mass on touching will help to cstah 
hsh a dnguosis of hemm In gastru ulcer there is a localized point of tender 
ness in the linea alba as is nlwajs found m htinn In ulcer the sjmptoms 
come on at a certun interval aftci eating while m hernia the paroxjsmal at 
tacks have no relation to meals hut ttsualh follow phvsienl exertion and the 
patient finds that the most relief is secuied bv assuming a doubled up position 
which ix luxes the linea alba In licima relief is sometimes secuied bv Ijing on 
the hick and in uleei b} lung on the right side In 69a cases of gastric and 
duodenal uleei reported by Mandl 14 patients had hernia in the linea alba 
(2 3 per cent) In another senes of 40 patients operated on for hernia in the 
linea alba 15 h id an ulcer of the stomach or duo lenum (35 per cent) 

Cholelithiasis —Ilernm in the Imea alba is sometimes mistaken for gall 
stone ittachs In hernia there will he an absence of jaundice leukocytosis and 
pnm over the gallbladder all symptoms that are characteristic of gallstone colie 
Other Conditions —Other diseases that hernia in the linea alba lias been 
mistaken for ire hal dual epigastric protrusion in children gastritis, gas 
tralgia carcinoma of the stomach oi intestine eholcevstitis colitis nppendi 
citis nephrolithiasis angina pcetons abscess oi tumox in the abdominal wall 
and the gastric crises of tabes 

Cancer of the Stomach and Epigastric Hernia — Cases of carcinoma of the 
stomach and epigastric henna m the same patient have l cm repoitcd 

Roentgen Ray Examination — ^ hen the epigastue hernia is complicated 
bv gastrointestinal svmptoms even though thej are mild a roentgen raj ex 
animation is impmtant for diagnosis because of the frequent association of 
gastnc and duodenal ulcer with this vanety of hernia Sometimes when the 
roentgen raj examination is negative it is advisable to do an exploratorv 
ldparotomj at the time of the hemioplast} 

Prognosis 

In children hernias m the lmta albi tend to close spontaneously as the 
child grows older This is especial 1} true of small openings below the um 
bilieus Above the umbilicus the fascia is thmnei and the openings are usuallj 
laiger Sevent} five pei eent of the small ledueible hernias produce no symp 
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toms ami do not incapacitate the patient On the other hand, the remaining 
25 per cent cause more seveie svmptoms than any other variety of the small 
hernias 

Strangulation is infrequent because these hernias almost always consist 
only of fat or omentum The presence of intestine or stomach in the sac is 
very rare on account of the opening being located high up on the abdominal 
wall and the tendency of the intestines to gi nutate downward, while the stomach 
occupies a i datively fixed position 

Operative treatment is ahvavs to be recommended for hernias m the linea 
alba which are increasing in size or pioducing symptoms The operation for 
hernia alone is eompamtivcly simple, almost free from danger, and the results 
arc uniformly good both in adults and in children 

Recurrence — Recurrence following the operation for hernia of the linea 
alba is very slight with present dav methods 

The prognosis concerning the relief of abdominal pun and other symp 
toms should alwajs be guaided In 12 patients operated on by Lindcnstein, 11 
wore free from symptoms fi\c vears after operation 

Treatment 

Operation or injection is the tientinent of choice for hernia in the linea 
alba because the outlook for permanent cure is good, and the danger of the 
procedure is very slight 

Mechanical Treatment — Mechanical treatment is unsatisfactory on account 
of the pain and discomfort caused by the appliance, and the difficulty of holding 
the hernia It has its place, however m the treatment of very small hernias in 
young children when the chance of spontaneous closure of the opening is good 
Strips of adhesive plaster should be applied in these cases m the same manner 
as described for the treatment of umbilical hernia When the general condition 
of the patient does not justify an operation, and when there is little chance of 
returning the hernial contents to the abdominal cauty and successfully closing 
the opening, bandage and truss treatment should be cm pi mod An umbilical 
frame truss can be used for small reducible hernias cither above or below the 
navel 

Radical Operation — Theic aic two types of operations for hennas m the 
linea alba (1) intrapentoneal and (2) extra peritoneal 

The intrapentoneal operation is indicated for hernias that contain \isceia, 
and it is necessary as a means of diagnosis in cases with obscure gastrointestinal 
gallbladder, or appendix symptoms The technique is similar to that already 
described for small umbilical hernia 

The extrapentoneal operation is usually sufficient for propentoneal lipomas 
and the small hernias A small vertical or transverse incision is made over the 
mass and the skm and subcutaneous tissues are carefully divided down to the 
hernia If the incision is made a little to the right of the henna one can usu 
ally avoid opening the peritoneum If the hernia consists of a propentoneal 
lipoma, the fat is earefullv separated and the blood vessel located, usually on the 
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njht side of the mass This \essel should be lignted as high ns possible and the 
lipoma ligated also before erasing it so tl ere will to no secondary hemorrhage 
After these stumps are pushed In el into the opening the fascia is closed by one 
or two sutures If a sic is present either as a sole content of the hernia or if 
it is hidden by a propentoneol li] onn and exj osetl b> traction it should be 
opened the contents reduced and any adhesions separated 

The redundant portion of tl c sac si ould now 1 e excised and the wound 
closed in layers 1 1 elie\e there is less chance of rccmrence in all hernias in the 



Fig 1 5 Operation for hernia in the 1 nea alba A email vert cal incision la made “Y" *^ e 
center of the mass The ek n and subcu ancoua tl ue* are carefu yd* ded down to tne nern a 
If the mass cons sts of a proper toneal 1 poma t e fat a separated and the b ood vessel locate 
and 1 gated ns h gh as pos ble The 1 poma is I gated before be ng excised so as lo avoid 
secondary hemorrhage 
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linea alba, -whether they are simple propcntoneal lipomas or hernias with sacs, 
if the fascial flaps arc ovei lapped, according to the method described for um 
bilieal hernia (Figs 175 and 176 ) 



Fig: 17B — Operation for hernia In the linen, alba The fascia Is closed b> overlapping the flaps 
The subcutaneous tissues and skin are closed In the usual manner without drainage 


Traumatic hernias m the linea alba should be treated b> overlapping broad 
flaps of fascia, reenforced on each side by additional flaps of fascia from the 
anterior sheath of the rectus muscle Free fascial transplants from the fascia 
lata of the thigh or fascia from other regions mav be used to close any remain 
mg gaps 

(Strangulation of hernia in the hnca alba is rare The treatment is the 
same as that for strangulated umbilical hernia ) 
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CHAPTER XXIV 
DIAPHRAGMATIC HERNIA 

Synonyms — Phrenic hernia (Cooper), thoracic hernia, phrcnoccle dia 
phragmatocele , upside down stomach 

Definition — A diaphragmatic hernia is a protrusion of abdominal viscera 
through a normal or an abnormal opening m the diaphragm into the thorax 

Historical 

While diaphragmatic hernia probably existed in early times with other 
varieties of hernias it was never diagnosed in life and rarely noted at autopsv 
Hippocrates wrote that large openings in die diaphragm never healed One ol 
the earliest cases was described m 1579 by Pale whose patient had had a pene 
trating wound in the chest and had apparently recovered from it when he de 
veloped obscure gastrointestinal svmptoms and died Autopsy showed that mast 
of the colon had passed into the thorax through an opening the size of a finger 

Stehclinus m 1724 called attention to the absence of external signs and 
the difficulty of diagnosis in triumatic diaphragmatic hernia and he reviewed 
a number of cases that had been reported in the literature up to that time 

In 1761 Morgagni described diphragmatic hernia m lus treatise on patho 
logic anatomy The first important study of it was made by Cooper in 179S 
and his monograph on hernia contains the account of sacral eases 2 of these 
were his own and the remaining number were reported by Ins fi lends His 
excellent description of the anatomy and symptoms of this condition remains 
vciy valuable and his classification of the varieties of this form of hernia is 
used today 

There have been many cases of diaphragmatic hernia reported In 1880 
Lachcr was able to collect 276 cases in the literature Gifiin m 1912 found 650 
cases and Scudder in the same year found records of 53 patients who had been 
treated by operation 

"Each, wvraess&UYg y ear imvamraa papers were publvsbed oa the subject The 
condition is no longer considered a rare type of hernia and it seldom escapes the 
experienced roentgenologist Statistics show thnt 1 to 4 per cent of individuals 
with upper abdominal or chest symptoms have some type of diaphragmatic 
hernia Ivamssevich and Vaccarczza m 1932 published an outstanding 
monograph, on the diagnosis and treatment of diaphragmatic hernia Oir 
and Neff in 1936 reviewed the literature on diaphragmatic hernia m in 
fants and children Schiffbauer m 1939 published an excellent description 
of the thoracic operation Harrmgton in 3939 repoitcd 210 cases treated by 
operation Ilartzell m 1940 collected 68 cases in infants and children under 
ten years of age Ladd and Gross m 1940 wrote at length on the treatment 
of infants and advocated operation within forty eight hours after birth Wein 
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berg m 1941, presented a eompichensivc rcwcw of the subject Pollej, in 1941, 
published an excellent lcview on diaphragmatic hernia and called attention to 
the coexistence of a dn crticula of the colon in 48 4 per cent of all cases Wilkin 
son and Adams, m 1941, w rote on the operative treatment Locchi, m 1942, 
found a hiatus hernia or dilated ampulla in CO 5 per cent of 38 cases exam 
ined Opazo, m 1942, wrote at length on % oh ulus of the stomach in diaphrag 
mafic hernia Flores Williams, in 1942 discussed the diagnosis and treatment 
Cossio and Fustinoni, m 1942 reported sc\eral diaphrigmatic hemns that had 
been diagnosed as angina pectoris 

Older and Rit\o in 1943, reported that there were 328 cases of diaphrag 
matic hernia at the Boston City Hospital in less than four jears Turner, in 
1943, was surprised to find that 673 papers wore published between 1930 and 
1939 on diaphragmatic henna Shafar, m 1945, discussed the medical treat 
ment Brea, in 1945, published a paper on the surgical treatment of strangu 
lated diaphragmatic hernia Sanndcis in 1945 wrote on diagnosis and the 
favorable results of medical measures in the treatment Gariepj and Dempster, 
in 1945, reviewed the surgical treatment Truesdalc, m 1945, published an 
excellent paper on the technique of the thoracic operation Lintz m 1946, 
emphasized the importance of the electrocardiogram as an aid in the diagnosis 
and distribution of aecompanj ing cardiac symptoms Dorse} , m 1946, discussed 
the surgical management of diaphragmatic hernia Adams and Lee, in 1946 
dealt with the diagnosis and treatment of diaphragmatic licmta They prefer 
the transpleural operation foi recurrent and traumatic hernia Gilbert, Dey, 
and Rail, in 1946, studied the etiology of hiatus hernia aand its treatment by a 
liberal ulcer medical regime, along with a reducing diet for those patients who 
were overweight McNeatj and McCallister in 1947, called attention to the ad 
\nntnges of a transabdominal repair with a subcostal incision 

Diaphragmatic Hernia in Infants and Children 

If the infant sumves the first two da}s operatic treatment should be un 
dertaken Ladd and Gross report a successful operation on an infant forty hours 
old and state that infants under fort} eight hours old stand operation much bet 
ter than those a week or two old Within the first two da}s the intestine is col 
lapsed and is much easier to replace in the abdominal ca\it\ This may prove 
impossible if operation is dela}cd until normal intestinal distention occurs It is 
not advisable to gi\e a barium meal to on infant or j onng child Gne plentv of 
fluids and a transfusion if necessary Sometimes inhalation of 90 per cent oxv 
gen is helpful Before operation deflate the stomach with a tube and gastric 
suction and the colon b} means of enemas 

Wilson and Trueman’s little patient was successful!} operated on at one 
month of age Miller, Parmelee and Sanford reported two successful opera 
tions on infants under one year old 

Frequency of Diaphragmatic Hernia 

Diaphragmatic hernia is no longer considered a lare condition Due to the 
perfected modem roentgen ray technique, small hiatus hernias are now detected 
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Approximately 1 to 4 per tent of patients who are subjected to upper gastroin- 
testinal and chest roentgenograms are found to have diaphragmatic hernia, mu 
ally of the esophageal hiatus tvpe Harrington, m 210 eases of diaphragmatic 
hernia, summarized Ins findings as show n in the accompanying table 

Data in 210 Casks of Diaphragm vtic Hfrma is Which OrrKATros Was Pfrfopued 


SITBOFOIEMMl | CASES | CAUSE 

CONTENT OF HEKMA [CASES 

Fsophageal hiatus 153 Congenita! (history 

of trauma, 12 
capes) 

Stomach (omentum ) 1 44 

Stomach, omentum, and 3 

Stomach and colon 6 

(Short esophagus type) 11 Congenital 

Stomach only 11 

Hiatus pleuroperitoneal is 4 Congenital 

C olon and small bowel 3 

Colon small bowel, stomach, 1 

and «pleen 

Alienee po«tertor fourth 4 Congenital 

left diaphragm 

Stomach, colon, small bowel, 3 
and spleen 

''mill bowel and colon 1 

foramen of Morgagni 2 Congenital 

( olon and omentum 2 

Left diaphragm 35 irauraa (indirect 

injury 25 eases 
direct injury, C 
cases) 

Stomach only 5 

Stomach ami colon 10 

Stomach, colon, and small 5 

bowel 

Stomach, colon, and spleen 2 

Stomach colon spleen and 9 

small bowel 

Stomach colon small bowel, 2 

and hrer 

Stomach, colon small bowel, 2 

spleen, and liver 

Night diaphragm 1 Trauma (direct) 

Stomach, colon smalt bowel, -1 

liver (gall bladder), and 
head of pancreas 

TOTAL 210 



Esophageal Hiatus Hernia 

The most common type of hernia is that of partial oi complete herniation of 
the stomach through the esophageal opening or hiatus These are in turn usually 
grouped into three varieties as suggested by Aherlund (1) congenital short 
esophagus with partial or complete thoracic stomach, (2) esophageal hiatns 
hernia with an esophagus of normal length which does not form any part of 
the hernia, (3) finally, an esophageal hiatus hernia with a shortened esophagus, 
the distal portion forming part of the hernial contents While the svmptoms 
are much the same for all three groups, the surgical treatment, as pointed out 
by Polley, presents moie difficulties in the patient with a congenital short 
esophagus 

Anatomy 

Congenital diaphragmatic hernia differs in several respects from that in 
adults, and is best explained by a brief consideration of the embrvologic de- 
velopment of the diaphragm 

Development of the Diaphragm — The development of the diaphragm is 
customarily divided into two stages the embry onic and the fetal The pleural 
and peritoneal cavities are m direct communication with each other during the 
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embrjomc period which terminates in the second month when the anterior 
and posterior portions unite in the median line Should this union fail to take 
place a hernia without a serous sac will develop it maj be complete or incom 
plcte and mnj be accompanied by other malformations 

The hernial opening in the embrj onie tvpe usually on the left side and 
behind tins mnj be due to the fact that the right side of the diaphragm de 
a clops earlier than the left side and because the openings for the aorta and 
esophagus are a little to the left Of 222 cases collected from the literature 
bj Paillard the opening was on the left side in 94 and on the right side m 26 
The foramen of Boehdalek is found between the two nonumted portions of the 
diaphragm the septum transversum and the mass of the pillars and is usu 
alh crescentic m shape 

In the fetal tvpe the hernial opening has no fixed location the defect mav 
be anywhere in the diaphragm It is usually on one side sometimes it is in 
front and rarelj there nnj be more than one opening The opening mav he 
circular or oblong in shape if the hernia is due to deficient development The 
orifice is covered In two lavers the peritoneum and the serous membrane of the 
pleura which form the henrnl sac 

The earl} development of the liver prevents congenital hernia from appear 
ing more frequent!} on the right side in the case reported bv Biggs the opening 
was between the right and the left lobes of the livci which were vvidelv separated 

Hernia Through the Normal Openings — Congenital hernia may rarelj 
occur through the normal openings of the diaphragm for the esophagus aorta 
or vena cava of the three the hernia mast often traverses the esophageal open 
mg 

Acquired Diaphragmatic Hernia — Acquired diaphragmatic henna maj 
occur through the foramen of Boehdalek which is crescent shaped and is 
bounded in front b} the converging fibers of the diaphragm 1 ehind by the 
quadratics lumborum at the inner side bj fascia winch is inserted into the 
transverse process of the second lumbar vertebra and at the outer side b} 
fascia which is inserted into the twelfth nb These hernias can also come 
through the parasternal onficc or foramen of Morgagni which is the interval 
between the adjoining ribs Tftis is a norm if weafir point in the diaphragm and 
is alvvajs very narrow except when the insertion into the seventh nb is deficient 
These hernias may also break through a triangular opening which sometimes 
exists between the fibers arising from the internal and external arcuate bga 
ments Thev also maj enter the thorax through abnormal or buttonhole open 
mgs in the diaphragmatic muscle itself cither near the eentei oi at the edge 
(Fig 177 ) 

Traumatic hernias occur an w\ here in the diaphragm and take the form of 
the instrument causing the wound as in cases in winch 1 ernia follows a bullet 
or a stab wound If the cause is a crushing injury the hernia usually breaks 
through at one of the weak points 

Course of the Hernia — The bemia usuallv occurs thiough the lateral por 
tion of the diaphragm and enters the thoracic cav itv sometimes it passes through 
the central tendon of the diaphragm and enters the pericardial cavitj 
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Elevation of the Diaphragm —Petit, m 1790, used the term nent ratio 
diaphragmatic^, to describe a unilateral relaxation of the diaphragm, which 
is usually due to paralysis Giflin in 1912 suggested that the term ' elevation 
of the diaphragm ” describes the condition more accurately (Flc\ation of 
the diaphragm is not a hernia md the on)) reason it is considered here is be- 
cause of its frequent confusion with liemn ) 



Fig 177 —The normal and acquired openings Id the dlnphrngm Congenital hernia rarely 
occurs through the normal openings In the diaphragm for the csopl ig-us aorta or vena cava 
Acquired dlaphrag natie hernia may occur through the foramen of Bochdalek the foramen oi 
Morgagni between the Internal and the external arcuate ligaments or through abnormal open 
logs In tl e diaphragm itself 

Frequency of the Varieties — In 433 cases collected from the literature 
by Murray and Morgan 232 were congenital 181 acquired and m the remain 
ing number the vanet} was not stated 

Congenital diaphragmatic hernia is about eight times more frequent on the 
left side than on the right 

Hernial Sac — The hernial eae is composed of one or two liyers of serous 
membrane 'When there is one Iajer it consists of the panetal membrane of 
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the pleura, which is \crj thin and may be adherent to other structuics, when 
there are two lajcis, the sac is usual 1} firm and well defined, and it is often im- 
possible to separate the peritoneal and pleural Injers, especially at the sides 
Sometimes a thin layer of fat lies between the two membranes at the fundus 
of the sac 

In a majority of the cases the sac is absent In 276 cases collected by Lachcr, 
the sac was present m 2S 



ns 178 — True diaphragmatic hernia This variety of hernia always has a sac and is usually 
congenital 

True and False Hernias — Some writers ha\e classified diaphragmatic her- 
nia accordmg to the presence or absence of the sac, calling those with a sac 
“true” diaphragmatic hernia, and those without a sac “false" diaphragmatic 
hernia Either of these varieties maj be congenital or acquired, while the 
traumatic hernia is without a sac at all times (Tigs 178 and 179 ) 

Contents of the Sac — All the abdominal uscera have been found in the 
pleural ca\itj In the older of frequency they are stomach, lner, intestine, 
colon, duodenum, pancreas, appendix and kidneys, several of these organs 
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piay be found together. In the case observed by Vogel, omentum, stomach, 
transverse and descending colon, cecum, appendix, and small intestine Mere 
found. McDowell and Tondra found part of the liver, colon, and small in- 
testine in the thorax 

Stomach . — The stomach may be wholly or partially within the hernia A 
portion of the stomach wait may be caught in the hernial ring, a condition that 
Knaggs has compared to a Richter’s hernia; a diverticulum of the stomach may 
be in the hernia or ulcers may form, even perforating in the herniated portion 
Rcisehauer lias reported a cave of carcinoma of the stomach in a diaphragmatic 
hernia. 



Fig 179 — False diaphragmatic hernia Thl« varlctj of hernia has no sac. and may be either con- 
genital or acquired Traumatic hernia is of this type and consequently never has a sac 

Large Intestine . — The transverse colon is most often found in the hernia; 
the descending colon is next in frequency, and the ascending colon is most sel- 
dom present. 

Small Intestine — If the hernia is large, there mny he several loops of the 
small intestine in it In rare instances nearly all the small intestine is in the 


sac. 
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Omentum — Omentum may lie found alone in the henna, but it is more 
often associated with the stomach or the small or large intestine It has a 
tendency to become adherent to the sac and the other contents, and may result 
in the hernia becoming irreducible or even strangulated 

Liter — The liver is rarely alone in the hernial mass, the whole of it or 
only one lobe may he present If the diaphragmatic opening is very large, the 
liver may pass hack and forth through the orifice with each respiration When 
onlv one lobe is in the hernia, it is usually the right one 

Spleen — The spleen is seldom found alone in the hernia, usually being 
associated with the stomach 

Kidney — Diaphiagmatic hernia of the kidney is very rare Spencer saw 
a case, and Chambrelcnt and Pnnoeteau collected 4 eases fiom the literature 
The left kidney is more often found in the hernia than the right one 

Thoracic Organs— The shape of the thoracic visecia is modified by the 
pressure of the henna In small and medium-sized hernias, the lungs are only 
slightly displaced and breathing is not greatly interfered with, in large ones, 
the pressure may he so great as to cause congestion and emphysema, and the 
heart may he displaced backward and upward with svmptoms of pressure 

Other Congenital Maliformations — Othei congenital malformations are 
also associated with diaphragmatic hernia, such as harelip cleft palate, absence 
of kidney , by drocephalus, etc 


Etiology 

In the past there has been considerable controversy over the cause of 
diaphragmatic hernia Cruveilhicr divided these hernias into the congenital 
and the acquired varieties, and this classification was adopted by Lacher I 
think they aie more accurately described by the grouping originally proposed 
by Cooper, namely, congenital, aequued, and tiaumatic 

1 Congenital Diaphragmatic Hernia — The embrvology of congenital dia 
phragmatie hernia Ins already been eonsideicd Malformations may be present 
at birth, but the henna may not be forced through the diaphragmatic opening 
until latei in life, or it is possible for a small hernia to pass tluough a defect 
in the diaphragm and remain unnoticed, until a trauma causes it to increase in 
size Traesdale states that the “thoracic stomach” is the lesult of cmbryologic 
failure of fusion and herniation through a congenital hiatus in the diaphragm 
The short esophagus found m these patients is due to cessation of traction on 
the esophagus bv the stomach, which is in the thorax 

To determine whether or not the hernia is of congenital ongin, the site of the 
opening must be considered, the presence or absence of other malformations 
must be noted, and the formation of the sac studied, if there is one (These 
points have been discussed at length under anatom v ) I believe that almost all 
hernias in adults that are customarily diagnosed as “congenital” are m reality 
traumatic 
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2 Acquired Diaphragmatic Hernia — Acquit ed diaphragmatic hernia ap 
pears through one of the normal openings in the diaphragm, the esophageal 
aortic splanchnic or \ena nva It almost always occurs at the esophageal 
opening as this is the weakest point m the diaphragm (J-ig ISO) Protrusions 
through the aortic, splanchnic and \cna ea\a openings arc icry rare Platner 
reported a case through the aortic opening 

As in direct inguinal nnd acquired I urn! n hernias the ncqimcd variety 
of diaphragmatic hernia follows indirect injury, strains such as lifting and 
coughing or a fall Other factors that may fa\or it are obesity emaciation 
chronic bronchitis nnd laborious occupations 



. Fig' ISO— The effects of Increased intraab lomlnnl tension 
hernia follows n sudden increase tn intraabdon nal tension such 
} try strain or fall It nearly always occurs at the esopl ageal 
point In the diaphragm 


When acquired diaphragmatic 
as Is caused by an indirect In 
open ng which Is the weakest 


3 Traumatic Diaphragmatic Hernia — Tiaumatic diaphragmatic hernia 
usually occurs m adults and is most often found in men It includes all hernias 
due to injury of the diaphragm The injury mav be direct such as from a blow 
a bullet or stab wound It nearly always appears on the left side Keene and 
Copieman reviewed the literature and found only 0 per cent of traumatic dia 
phragmatic hernia m the right hemidnphragm Blum and Ombrcdannc collected 
9 cases following fracture of a nb It mai be indirect due to a crushing in 
jury or any trauma that increases mtraabdommal pressure sufficiently to rup 
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turc the diaphragm. Weakening of the diaphragm due to disease, such as 
follows malignancy, empyema and subphrcnic abscess, is a predisposing cause. 
(Hg. 181.) 

Some wi iters believe that traumatic diaphragmatic hernia should be classi- 
fied as an eientration, just as a protrusion of visccia through the abdominal 
wall is called a ventral c\ nitration I believe it is best to retain the term 
“traumatic diaphragmatic hernia" to designate those hernias due to injury, 
and use the word eventration only to describe elevation of the diaphragm, or 
the cvenlratio dmphragmatica of Petit and Thoma. 



Fig- 181 — Subphrcnic abscess This disease often weakens the diaphragm, thus favoring dia- 
phragmatic hernia 

Frequency of Hiatus Hernia — Levy and Duggan, in 1041, found 26 cases 
of hiatus hernia in the course of 1,220 gastrointestinal examinations Turner, 
in 1943, found 3 5 per cent of hiatus hernia in 1,500 upper gastrointestinal ex- 
aminations. Saunders, in 1945, observed 28 eases of hiatus hernia and 3 of 
other types in the course of 2,100 upper gastrointestinal examinations In 10 
per cent of the patients with hernia theie were no symptoms referable to the 
region of the diaphragm or esophagus 

Age and Sex. — Diaphragmatic hernia is most frequently found in patients 
of middle age, usually after fifty years of age It is not common under thirty- 
five years, only 10 per cent de\ eloping before that age Diaphragmatic hernia 
affects the sexes about equally, although it is somewhat more frequent in women. 

Symptoms and Diagnosis 

The symptoms of diaphragmatic hernia are often indefinite, and it is only 
since the advent of the roentgen-ray examination that it has been possible to 
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diagnose the condition accurately during life If the hernial opening is verv 
large, both stomach and colon mav be in the chest and as long as they can 
emptj 1 caddy the condition may not lie suspected MctcadS saw a soldier who 
had had a congenital diaphragmatic hernia for twenty seven vears without 
symptoms A bullet pcnctntcd the greater curvature of the stomach which 
was in the chest, and caused a fatal plcuntis 

It is most satisfactory to consider first the svmptoms which mav be either 
pulmonary or referred to the digestive tract and next the phjsicil signs 

Functional Symptoms — 

1 Pulmonary Symptoms — The pulmomty svmptoms arc dyspnea which 
ranj be slight or so severe as to prevent the patient from lung down pressure 
on the heart, which is manifested l»v syncope irregularity and cvanosis hie 
eoughs which may be persistent 

In a number of eases found in the literature the pain has radiated to the 
shoulder and down the arm or along the uppci border of the tra perms muscle 
as in the case observed by Carson and Iluclsmann The patient mav eomplaiu 
of pain behind the sternum or at the sides of the thorax which is aggravated by 
pressure and by lying down Fpigastnc pain is usualh increased In pressure 
in Cranwell s patient is was increased bv deep inspiration and coughing 

Relief is often experienced by change in position or by lung on the un 
affected side Symonds patient suflerod from a dull continuous pain which 
was aggravated by constipation and was partially lelieved by assuming a 
crouching position Vitrae s patient was relieved of pain by sitting down and 
flexing the bodv stronglv forward 

2 Digestive Symptoms — DifTieultv in swallowing is infrequent Epigastric 
pain and digestive disturbances arc often complained of The pain mav be sc 
vere and is sometimes described as burning or cutting in character it mav 1 c 
coliekv and if severe enough will cause nausea and vomiting It usually comes 
on after meals and mav be caused bv small quantities of liquid food and is very 
severe following solid food The patient may complain of food lodging in the 
chest where it causes a fixed pain At otlici times a gurgling or rumbling sound 
mav be 1 card m the eliest 

Sometimes temporarv relief follows the use of a strong cathartic Oeea 
sionally hernias of a small portion of the stomach are relieved by eating this is 
due to the draw mg downward of the herniated portion of the stomach by the 
weight of food If only omentum is in the hernia the svmptoms are slight 
and indefinite consisting of indigestion and epigastric discomfort 

3 Chrome Peptic Ulcei and Diaphragmatic Hernia — The association of 
peptic ulcer and hernia is not uncommon Diagnosis is often delayed because 
the ulcer symptoms overshadow those of the hernia While the latter may ini 
prove the ulcer symptoms remain and as a result the henna is overlooked or 
if it has been recognized its treatment is neglected Dick and Hurst believe 
the condition is much more frequent than is generally supposed The short 
esophagus along with a diaphragmatic henna allows the acid contents of the 
stomach to regurgitate into the esophagus and produce an ulcer 
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In the group of diaphragmatic hernia studied bj Policy , the frequencj of 
the S3 mptoms were as follows epigastric pain or distress after eating, 83 per 
cent, associated with bloating and belching, 44 7 per cent, with heartburn, 
319 per cent, nausea and vomiting, 47 per cent, regurgitation, 30 per cent, 
night pain, 23 4 per cent, djspliagia, 17 per cent, dyspnea, 12 7 per cent, chest 
pam, 14 9 per tent, gastric hcmoirhage, 8 5 per cent, and angina and cough less 
frequently 

Hemorrhage in Hiatus Hernia — Hemorrhage is commonly due to bleed 
mg from ulceration of the esophagus or gastric mucosa When the stomach is 
m the hernia and is irreducible or lediues 011I3 with difficulty, the hemorrhage 
ma> be Key ere Ahirphv and Hoy considei anemia second onl3 to pain in the 
diagnosis of hiatus hernia 

Physical Signs— The phjsical signs are often as \agut as the subjective 
symptoms Litton’s sign, which is a movable horizontal depression 011 the 
lower pait of the side of the thorax seen during respnation, is usual!} absent 
on the affected side A depression ma\ rarelv be seen in the epigastric and 
left I13 pochondriac regions with a corresponding fullness over the lower part 
of the thorax Auscultation oyer the lung on the affected side may elicit a 
fuble yesicular munmu — sometimes even this will be absent The respirator} 
sounds may not be audible at the base of the lung, but will be normal at the 
apex, and arc usually lessened yyith the patient in the knee chest position Per 
cussion will rc\eal a displacement of cardiac dullness, usually to the right, and 
the loner part of the tliorax will give a resonant sound if the hernia contains 
empt} stomach and intestine, a dull sound will be obtained if solid yiscera arc in 
the hernia, or if the herniated stomach and intestine contain fluid If the hernia 
contains hollow viscera, abnormal sounds, such as gurgling splashing, metallic 
tmklmgs and boibongmus ma\ lie heard The efforts of the oldei suigeons to 
diagnose the condition were intci esting and ingenious, and although dangerous, 
are worth renumbering when diagnosis has to be made without the aid of the 
roentgen ray, which is our most reliable means at the present time Some rec-om 
mendpd an seal la Hon after the patient has taken food or had drunk an abundance 
of watci Leuhtenstern inflated the stomach through an esophageal tube, and 
b} auscultation he could bear a whistling sound in the thorax and the patient’s 
breathing became embarrassed Other surgeons inflated the stomach with an 
effervescing powder before examining the henna, and if hernia of the transverse 
colon was suspected, they inflated the tumor b\ injecting air through the rectum 

Diaphragmatic Hernia in the Newly Born — Congenital diaphragmatic 
hernia 111 infants presents no characteristic symptoms There is usuall} a 
niaiked cyanosis and great difficulty m breathing, and, as a rule, death occurs 
in a few hours In 57 cases collected from the literature b} Funck Brentano, 
51 patients died within the first twenty four hours 

Roentgen Ray Diagnosis — -The roentgen ray represents the most impor- 
tant means of diagnosis in nonstrangulated diaphragmatic hernia The routine 
use of this method in gastrointestinal examination has resulted in the discover} 
of many unsuspected or svmptomless hernias of the diaphragm P£rez Fontana 
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has successfully diagnosed hernia in infants and children by roentgen raj 
examination 

Position for Roentgen Ray Examination —The recommended roent 
gcnologic technique for suspected diaphragmatic hernia is a fluoroscopy with 
the patient in the horizontal or Trendelenburg position, with ingestion of the 
barium meal while in one oi both of these positions duung the examination 
When no adhesions arc present, the diagnosis of hernia may be possible only as 
part of the stomach passes through tlic esophageal hiatus during a deep inspira 
tion or while the opaque meal is being swallow cd 

Often the hernia cannot be seen if the examination is made only with the 
patient in the upright position, and most of the small hernias will be missed 
Therefore, it is necessary always to examine the patient in the prone position 
with increased intraabdonunol pressure An inflated rubber pid or balloon 
will exert the required pressuie, or it is seemed by asl mg the patient to take a 
deep breath while his shoulders are raised and his thighs sharply flexed on the 
abdomen 

Sahlcr and Uampton emphasize that the diagnosis of hiatus hernia depends 
upon (1) an asjmmetneal relationship between the lower end of the esophagus 
and the herniated fundus of the stomach, and (2) a narrowing of the fundus 
where it passes through the diaphragm 

1 Examination It ithout Opaque Meal — l luoroscopic examination will show 
lass of the normal bowline of the diaphragm on the side of the hernia, which 
is usually on the left involving the stomach The an bubble of the stomach 
is absent, and a part of the stomach or all of it may be visible above the 
diaphragm When several viscera arc in the hernia, there may bo a number 
of rainbow like lines cast by the loundmg tops of the air bubbles in the dif- 
ferent organs The curving in of the sides of the stomach, due to the con 
stnction of the hernial ring, is a valuable sign, and is best seen with the 
patient in the standing position There is retraction and elevation of the 
lung on the affected side and lung tissue can be seen through the gas bubble 
The heart may be displaced to one side or its position may be influenced by 
the fullness of the stomach or colon in the hernia 

2 Examination W ith Opaque Meal — On account of the toxic symptoms 
that sometimes follow the use of bismuth, it has been generally replaced by 
barium for gastroenterologic roentgen ray examinations The preliminary 
opaque meal consists of barium sulphate emulsified in buttermilk or other 
suitable liquid, 12 to 16 ounces (350 to 500 cc ) usually being sufficient This 
may have to be drunk very slow ly on account of the pain and pressure symptoms 
If the solution is cold, there is less tendency to nausea and v omiting 

The examination should always be made by the fluoroscope as by this 
means it is possible to recognize small hernias that are bable to escape detec 
tion by the plate method (unless a senes of plates are made with the patient 
lying down, and the pelvis raised), the barium will be seen to enter the 
portion of the stomach above the diaphragm, and a little later it will reach 
the duodenum If the presence of colon in the hernia is suspected, the opaque 
meal must be watched at intervals until it passes the splenic flexure, or the 
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bannm can be gncn bj enema, at a second examination (Pigs 182, 183, and 
184 ) Tie >jsceia in the hernia .are most apparent with the patient in the 
reclining position The constriction of the stomach bj the hernial ring should 
not be mistaken foi on liour glass contraction of the stomach It is also well 
to examine the patient as he lies on lus side, so that the barium line will be at 
a right angle to the bow line of the diaphragm A good idea of the redueibihty 
of the hernia and the extent of pleural or pericardial adhesions can be obtained 
by examining the patient in different positions Jlnrks stated that the different 
types of diaphragmatic hernias can be diagnosed bj x lay examination 

Esophagoscopy — 'When the loontgenologic examination fails to show a 
hiatus hernia, though the symptoms are suggests e of it, an esophagoscopy 
should be done Tilts will determine whether the esophagus is of normal length 
or congemtallj shoit and whether ox not a hernia is present, also, if ulceration 
or a new growth is present In the latter case a specimen can be sccuied for 
biopsy to determine whether an opciation should be undertaken or deferred 
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Roentgen raj examination. 

Fig 1S2. — Hour glass appearance Ol the stomach and air bell Jn thorax with patient lo 
Standing position 

Fig 183 — Disappearance of air bell with patient In prone position 

Fig 1S4 — Splenic flexure In thorax 

Complications — 1 Strangulated Diapluagmatic Ucmia — The transverse 
colon is most often strangulated, the stomach is next in frequency, and rarely 
the small intestine is strangulated The condition usuallv follows a sudden 
strain, or trauma winch forces a considerable quantity of viscera through the 
opening into the thorax The general sjmptoms of strangulation in diaphrag 
matie hernia are similar to those in other varieties of hernia The pam is 
sudden, severe, and localized in the epigastric region There is profound shock, 
djspnea is verj marked, the diaphragm is immobilized, and respiration is of 
the superior costal type The signs of obstruction depend on the viscus that 
is strangulated Tulcy has reported a ease in which the stomach and the colon 
were strangulated Foster saw a case in which the stomach and most of the 
small intestine were in the hernia, and a torsion of the mass had caused a 
volvulus m the midportion of the ileum that resulted m secondary gangrene 
of 24 mches (60 cm ) of the small intestine 
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2 Rupture of Viscera tn the Hernia — Rupture of the abdominal viscera 
contained in the henna is an unusual complication The stomach is ruptured 
most often the liver and spleen less frequently and the intestine and colon 
vcr> rnrclj 

3 Other Complications — -Wounds of the thorax and abdomen mas eompli 
catc diaphragmatic hernia In the ease reported bj Prat, omentum piotruded 
through a left lumbothoracic wound The omentum was resected and the wound 
dressed (There were no svniptoms of diaphragmatic liemia ) Peritonitis de 
\ doped the patient died, and at outopsj the stomach was found in the thorax 

There arc a number of cases recorded in the Iiteiaturc m which the 
patient has been operated on for stomach trouble gallstones or appendicitis 
and the diaphragmatic henna was left undiscovered until a substquent oper 
at ion for unrdict cd svniptoms or nt nutopsj Routine examination of the 
diaphragm ns well as other hernial openings should be the rule in everj 
lnpnrotomj with obscure svmptoms of intestinal obstruction In traumatic 
diaphragmatic hernia rupture of intraabdominal viseera may also occur 

Differential Diagnosis 

Diaphragmatic hernia mas occur with henna in other regions and it must 
not lie mistaken for the following conditions 

1 Pneumothorax — In pneumothorax there are no subjective sjinptoms 
of hernia and no intestinal or stomach sounds can be heard in the thorax 
Roentgen raj examination shows an abnormal clearness corresponding to the 
air in the pleural cavitj and the stomach and intestines arc seen below the dia 
phragm If a hernia is mistaken for a pneumothorax, and aspirated the result 
mo> be fatal 

2 Fluid in the Thoracic Cavity— The thoracic cavity may contain a 
colorless fluid blood or pus The symptoms are similar to those of pneumo 
thorax except when there is empjetna there will be chills fever and other 
symptoms of sepsis Roentgen ray examination easily excludes hernia In 
Mercade s patient who had a bullet wound through the stomach in the chest 
the sjmptoms of perforation were treated for a hemothorax 

3 Injury of Other Viscera. — In traumatic hernia the heait lungs pleura 
and the nonherniated abdominal viscera may be injured there maj be hem 
onhnge from severed blood vessels and also peritonitis if the stomach or 
intestines have been ruptured These complications maj make diagnosis lm 
possible before operation 

4 Elevation of the Diaphragm — Elevation of the diaphiagm is difficult 
to differentiate from diaphragmatic hernia According to Giffin the three 
most important signs of diaphragmatic hernia are a destruction of the definite 
dome shape of the normal diaphragm line the appearance of lung tissue 
through the gas bubble in the chest and the demonstiation of the colon above 
the bow line of the diaphragm These symptoms are lacking in elevation of 
the diaphragm 
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Keith (D T) gives the following roentgen ray table for differential 
diagnosis 


FVEN TRATION 

dome of tlio diaphragm with no loss of 
contour 

No gas shadows above liver shadow 
More likely to be congenital 
Paradoxical movement of the diaphragm 


iifrma 

High diaphragm with loss of contour, a por 
tion being Tegular, and a portion blurred 
Ga« or banum shadow seen above liver shadow 
Gastric deformity 
Obstruction 

Presence of gas or fluid, or both, in the hernial 
sac 


5 Diverticulum of Esophagus — Small diverticula of the lower end of the 
esophagus maj be mistaken for diaphragmatic hernia of the stomach at roent 
genologic examination this mistake has been made bj experienced radiologists 

6 Angina Pectons and Hernia — Diaphragmatic hernia is sometimes 
mistaken for angina pectons The historj of the attacks in relation to food 
intake along with the age of the patient arc helpful m making a diagnosis 
AVliile both conditions maj exist m the same patient, the hernia pain usuallj 
radiates to the back and is not related to effort as m the case of angina pectoris 
In the latter disease the pam radiates to the substernum, left shoulder and arm, 
and sometimes to the neck and jaws Abowitz advises that patients with a 
tvpieal angina and pain which is aggravated bj eating should be examined for 
hiatus or diaphragmatic hernia Lintz stresses the value of the electrocardiogram 
as an aid m the diagnosis of diaphragmatic hernia and the distribution of cardiac 
sjmptoms Jones and Chapman noted that during distention the esophageal 
pam was often referred to the substcmal area, the shoulder, and along the ulnar 
nerve distribution of the left arm, thus simulating the pain of angina pectons 
Cossio and Fustinoni reported five cases of diaphragmatic hernia that were mis 
takenlv diagnosed os angma pectoris 

7 Other Diseases — Hiatus hernia a dilated esophageal ampulla, and a 
true diaphragmatic hernia must be differentiated from the following eardio 
spasm and angina pectons, tumors of the esophagus or nearbj structures that 
produce pressure, cancer of cauliac portion of stomach or esophagus gastric 
and duodenal ulcer, stricture or obstruction of the esophagus, tumor of the 
lung, cholecystitis, and appendicitis Blades and Berger in 1946, reported 
a case of diaphragmatic hernia that was treated for eholecjstitis 

Prognosis 

The prognosis for small hiatus and true diaphragmatic hernia is favorable 
The symptoms, which are often vague and indefinite and are referred to the 
gastrointestinal tract, are amenable to medical treatment and diet Saunders 
concludes that 80 per cent of small hiatus hernia will respond to medical 
management and do not need surgerj 

For large diaphragmatic hernia that are accompanied by severe symptoms 
and disability the outlook is not so favorable The course of the disease, if 
progressive, maj terminate in strangulation of abdominal viscera m the thorax 
Palliative treatment has little effect on these large hernias All the patient can 
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do is to follow a restricted diet and avoid all forms of ph) sical exertion, to lessen 
the danger of strangulation M Jien there arc nausea and vomiting, cold food 
is tolerated best Liquids and soft foods cause less pain than solid or coarse 
foods Mathews and Xmboden’s patient with hernn of the stomach experienced 



. Mb 1S5 — The abdominal Incisions for diaphragmatic hernia. The abdomen Is openel by 
an Incision above tho umbilicus In the mldllnc or b> r 1 — • — «.» "»■« nf 

gallbladder Incisions The IIc\an S Incision Is one of t 



Fig 


18<S — Closing the opening la the diaphragm It la Important that each stitch takes 
bite Into tha muscle which is p tiled down by the forefinger 




the least discomfort with a diet of a small quantity of meat, potatoes and eggs, 
the symptoms were aggravated bv soups desserts and green vegetables 

Because of the obscuie symptoms this disease is often not suspected, eon 
sequently operation is not undertaken at the most far orable time The outlook 
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is always grave; however roentgen-ray examination makes an early diagnosis 
possible, and prompt operation has reduced the mortality of strangulated and 
traumatic hernia 50 per cent. Harrington advises phrcnicotomy when the 
patient’s condition will not permit an operation. Phrenicotomy will pre- 
vent spasm of the diaphragm which causes the severe attacks of pain asso- 
ciated with incarceration of the stomach. Truesdalc urges early operation for 
infants and young children and believes it is safe if the surgeon is careful to 
avoid the dangers of unilateral thoracic piessurc during operation. 



Mortality in the newly bom is very high; there is usually no treatment 
for them, and 90 per cent die within the first twenty-four hours. Their only 
chance for survival lies in operation immediately after birth. 

Treatment 

Formerly it was believed that all hiatus and true diaphragmatic hernias re- 
quired operation. Now we know that most of the small hernias aie amenable 
to medical management On the other hand, a large hernia, with a portion of 
the abdominal viscera in the thorax, should be treated by operation. 




Fig l c 9 —Method of closing small hiatus I ernla with mattress sutures A large stomach tube 
Is In the esophagus 



Fig ISO — Closure of large hernia of Its diaphragm The air Is aspirated from the pleural 
cm ity through tl e catl eter as the last euture Is tied 


1 Diet — A bland diet with a lngh vitamin content is the best There 
should be five or six feedings dailj with no food or fluids after 4 00 pm All 
fluids should be taken between meals The patient is most comfortable if he sits 
upright while eating and for a short -while afterward Alkalis such as aluminum 
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hydroxide, and antispasmodics are best token between meals Some form of 
iron should be given if the patient is anemic. The diet should be of small bulk, 
and foods that tend to gas formation should be avoided, such as hot soups, peas, 
beans, onions, cabbage, cauliflower, etc, 

2. Rest . — The patient should rest in a sitting rather than in a prone posi- 
tion. Sleeping at an angle of 45 degrees is helpful. Pest one-half hour before 
eating. Patients should do no heavy work and avoid straining and lifting from 
a stooping position. The obese patient will be more comfortable if he loses 
weight. 

3. Peptic Ulcer and Hiatus Hernia . — A strict ulcer diet with medical 
therapy should be observed. The use of antispasmodics and alkalis should be 
undcitakcn, especially aluminum hydrate or liydi oxide, which has a prolonged 
action and does not cause gas formation as in the ease of preparations that 
contain sodium bicarbonate. 



Fig- 191 — Cutting the stomach free from Its attachment to the hernial sac. The margins of the 
hiatus are oxerlapped with heaxy mattress sutures of silk or fascia 

Operation for Diaphragmatic Hernia 
It is only in recent years, with the improted methods of diagnosis, that 
nonstrangnlated diaphragmatic hernia has been recognized early and treated 
by operation, resulting in the development of a successful surgical technique. 

On account of the severity of the symptoms and the dangers of strangu- 
lation, the radical operation by the abdominal route is the treatment of choice. 
(Fig 185.) The thoracic route is preferred by Maicr for hiatus hernia and 
traumatic diaphragmatic hernia in adults. 

1. The Abdominal Route. — The abdominal operation is used by most sur- 
geons because it is followed by less shock and fewer complications than the 
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Medical Treatment — The majontj of small hiatus hernias have few or no 
symptoms and respond well to medical measures Ihe patient who follows m 
st ructions is usually comfortable and can continue with Iils regular occupation 




1 Diet — \ bland diet with a high vitamin content is tic best There 
should be five or six feedings dailj with no food or finids after 4 00 pm All 
fluids should be tal en between meals The patient is most comfortable if he sits 
upright while eating and for a short while afterward All alts such ^s aluminum 
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hy droxide, and antispasmodies aie best taken between meals Some form of 
iron should be given if the patient is anemic The diet should be of small bulk, 
and foods that tend to gas formation should be avoided, such ns hot soups, peas, 
beans, onions, cabbage, cauliflower, etc 

2 Rest — The patient should rest in a sitting rather than m a prone posi 
tion Sleeping at an angle of 45 degrees is helpful Rost one half hour before 
eating Patients should do no heavy woik and avoid straining and lifting from 
a stooping position The obese patient will he more comfortable if lie loses 
weight 

3 Peptic Ulcer and Hiatus Hernia — A strict ulcer diet with medical 
therapy should he observed The use of antispasmodics and alkalis should he 
undertaken, especially aluminum hydrate oi hydroxide, which has a prolonged 
action and docs not cause gas fomiation ns in the case of preparations that 
contain sodium bicarbonate 



Operation for Diaphragmatic Hernia 

It is onlj m recent yeais, with the improved methods of diagnosis, that 
nonstrangulated diaphragmatic hernia has been recognized early and treated 
by operation, resulting in the development of a successful surgical technique 
On account of the severity of the symptoms and the dangers of strangu 
iation, the radical operation by the abdominal route is the treatment of choice 
(Pig 185 ) The thoracic route is preferred hy Maier for hiatus henua and 
traumatic diaphragmatic henna m adults 

1 The Abdominal Route — The abdominal opeiation is used by most snr 
geons because it is followed by less shock and fewer complications than the 
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thoracic operation The abdominal route is indicated when theie has been m 
jury to abdominal \iscern and when there are symptoms of intestinal obstruction 
It enables the operator to confirm the diagnosis promptly, and in ease intestinal 
resection is necessary it affoids better exposure and permits a quicker repair 
TJio patient suffers less from shock following laparotomy than after thoracotomy 



Fig 19° — Closing the opening In the diaphragm 

A In closing a large opening the edges of the anterior part w! Ich are most accessible 
are approximated with the aid of Inaction forceps and the anterior two-thirds of the defect 
closed with a long continuous suture 

B The posterior one third Is then easily closed by picking up the most distant edge of the 
remaining opening and suturing on a line at a right angle to the first suture line 

Anesthesia — While any inhibition anesthesia can be used cyclopropane 
is the best and is preferably given with an intratracheal tube If a hernial 
sac is present it can be administered bj the closed mask method The ones 
thetist should be prepared to give press ire anesthesia should it become 
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Gpcrafion.— Preliminary interruption of the phrenic nerve is advisable 
to make the operation easier. It causes relaxation of the diaphragm, facilitates 
reduction of the hernia, and narrows the hernial opening, thus aiding in the 
closure of the wound. This can bo accomplished by a nerve block, hut it is more 
satisfactory' to crush the nerve in the cervical region or along its course in the 
mediastinum during the operation, as advised by Ilarrington. The paralysis 
is only temporary and clears up in a few months. 

•Stomach sutured to 



Fig:. 1D3. — Closing: the opening In the diaphragm. When the esophageat opening In the 
dfaphragm cannot be completely closed, recurrence may be prevented by suturing the stomach 
to the peritoneum of the abdominal incision 

The patient is placed in the Trendelenburg position and the abdomen is 
opened by an oblique rectus Incision, starting near the ensiform cartilage and 
extending to the outer border of the rectus muscle Next, the suspensory 
ligament of the left lobe of the liver is divided so that it can be retracted hack 
out of the way by broad spoon retractors. The method of closure of the 
diaphragmatic opening depends on its size and location. If the defect is small 
and can be brought together easily, all that is necessary is to close the diaphragm 
with heavy silk or cotton interrupted sutures. Before the opening is finally 
closed, Harrington introduces a catheter attached to a suction pump and all the 
air is aspirated from the pleural cavity; as the last stitch is tied the catheter 
is withdrawn. 'While suturing, a laTge caliber stomach tube is passed through the 
esophagus into the stomach. This facilitates the closure and at the same time 
obviates the danger of constriction of the esophagus by a tight closure of the 
wound. In large hernias, Harrington reenforees the usual stitches with fascia 
lata sutures. When it is impossible to close the opening in the diaphragm on 
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account of llie patient s cutical condition the stomach can bo tacked to the 
peritoneum of the abdominal incision The abdcminal wound is closed lit lasers 
with mien up ted sutures of sill 01 cotton Jlniringlon advises the m nntcnancc 
of rcspmtorj function with positive pressure anesthesia during operation and 
alwajs establishes a negative prcssuic in the thorax nt the end of the opeiation 
To be sure of the latter a rocntgcnogcain i s made of the patient’s thoiax 1 efore 
leaving the opeiatuir, table (rigs 586 to 101 ) 

f nek points out that when there is difficulty m i educing the hernia a 
catheter intiodticcd into the plcmal cavilv will let m air and aid reduction If 
the hernia cannot 1 c reduced and the patient s condition docs not j cnnit open 
mg the thoiav a gastrojejunoslonn can lie done if the tnnsverse colon is in 
the hernia the ascending and the descending colon r m lie an stomosed 



2 Thoracic Route — The thoracic operation should be used when there is 
traumatic injun of the pleura lungs heart oi blood vessels accompanied lv 
hemonhage The wound in the cl est acts ns a guide down to the hernia which 
canbcfieclj exposed snuplj by enlarging the wound (Figs 194 and 195 ) 

The thoracic loute should be reserved for tl ose rue eases of hernia through 
the right hemtdnphragm because the large light lobe of tie liver makes it 
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difficult to resell the abnonn il opening in the diaphragm The tlioracie operation 
or the combined operation should be employed foi the infrequent ease of 
diaphragmatic henna that cannot be reduced from below the diaphragm Trues 
dale believed tlicie is less danger of injuring the esophagus b\ the thoracic route 
and stated that this lecidcnt cames a high mortality rate The advantages of 
the thoracic loute are it ls easier to deal with the henna because it is nearer 
the surface than when approached from the abdomen, the licmia can be more 
readilj reduced, and the adhesions to the pleura and pericardium can be freed, 
and it is less difficult to close the opening However, these apparent advantages 
arc not sufficient to oflset the serious disadvantages of increased shock and 
sei ions complications that follow the thoracic operation 



Flp 105 — The thoracic operation The openfnz In the diaphragm Is easllj c!o*ed by Interruptel 
sutures 


Operation — The patient is usually placed on the table m a lateral position 
The intercostal space is widened by means of a pillow or sand bag under the 
chest The incision is made in the eighth or ninth intercostal space and is 4 
to 5 inches (10 to 12 5 em ) in length Strong letraction is made and the 
nbs are widely separated , it is usually possible bv this means to avoid the re 
section of one or more ribs If the exposure is insufficient, it is ncecssarv to reseet 
the costal arch Time is often saved by immediatelv resecting a long piece of 
the eighth nb 
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I believe that the best exposuic is obtained by an incision which begins 
at the lower edge of the rib at the end of the xiphoid cartilage, divides the 
rectus muscle, and enters the intercostal space between the ninth and tenth 
ribs without opening the pleura (Figs 19G and 197 ) 

The hernia is reduced, the excess of sae is folded upon itself and used as 
a pad to close the opening, or the sae can be resected and the edges overlapped 
and sutured The edges of the hernial opening are brought together by inter 
rupted sutures of heavy silk or linen, or one of the methods of closure described 
under the abdominal operation can be used here 

To quiet the diaphragm while suturing the licmia opening, Helstcd advises 
blocking the plircmc nerve on the side of the hernia This procedure will keep 
the diaphragm quiet for several hours 

When tho opening in the diaphragm cannot be closed by ordinary means 
it can be accomplished sometimes by resecting the nbs in front of the hernia 
The danger of pneumothorax is generally overestimated, if the chest is opened 
gradually, the symptoms are slight A differential pressure cabinet is unneces 
sary If dyspnea appears during operation, the lung should be drawn down 
to the wound and steadied with soft rubber-covered forceps Before complet 
mg the operation, a small blunt trocar attached to a syphon bottle should be 
inserted into the pleura At the completion of the suture all the air in the 
chest can be readily aspirated, and the lung reexpanded 

If the chest has been opened under local anesthesia, the patient can be 
allowed to come out of the general anesthetic as soon as the diaphragm is closed , 
with assistance, he can close Ins mouth, hold Ins nose, and by blowing, expand 
the lung as the final suture is tied If there is danger of infection, or if there 
lias been an extensile separation of adhesions, a drain can he left in the pleura, 
however, when possible, the wound should be closed without drainage 

3 The Combined Operation — The combined operation is the treatment 
of choice in a gieat many cases and it is being used with increasing frequency 
Often it is necessary to open both the thorax and the abdomen, to reduce the 
hernia and to deal with complications Some operators prefer to open the thorax 
and then the abdomen by separate incisions others use the single incision which 
exposes both cavities simultaneously 

Schwartz and Qu6nu recommend the combined thoraco abdominal mute 
in all cases The incision begins in the axillary line and extends forward in 
the seventh intercostal space The pleural cavity is opened, care being taken 
to avoid a too sudden pneumothorax or injury to herniated viscera that may 
be adherent to the chest wall The incision curves downward over the rectus 
muscle to the midlrac, and then down to the umbilicus The peritoneal cavity is 
opened, the cartilaginous portion of the ribs at the site of incision, is cut with 
scissors, and the incision continued in a straight line through the daphragm to 
the hernial opening The adhesions are separated, the viscera reduced, the 
margins of the opening freshened and sutured the cartilaginous edges brought 
together, and the wound is dosed If necessarv, a dram can be left in the lower 
part of the pleural cavity for two or three days (Tig 198 ) Auvray resected 
the ninth nb and continued the incision down to the umbilicus He cut through 
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the ninth eostil cartilage and incised tlie diaphtagm up to the hcnual opening 
The henna was reduced, the opening satined, am] the wound closed 

Strangulated Diaphragmatic Hernia — Stnngulitcd diaphragmatic hernia 
is not common because small intestine is seldom part of the liemiil mass 
When it docs occur, the treitmenl is the same ns that foi strangulation elsewhere 
Postoperative Treatment — The patient should be Kept warm and gnen 
intraseiicms solutions of glucose and normal salt If m shock or if the sjstohc 
blood pressure falls below 90 mm , a blood transfusion or blood plasma is mdi 
catcd Othei measuies aie helpful an oxvgcn tent, GO per cent oxjgen, immedi 
ntelj after operation for a few hours, gastric suction tube and a low rectal tube 
or cathotci foi the first week 
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CHAPTER XXV 
INTERNAL HERNIA 

Synonyms — 'Retroperitoneal hernia, Cooper’s hernia, nntepcritoneal 
hernia, hernia of Treitz, intrapcntoncal hernia 

Definition — An internal hernia is a protrusion of abdominal viscera into 
one of the internal abdominal fossae 

Historical 

The duodenal fossa was first described bj Hens tug, in 1742 Haller, in 
1754, spoke of it, Bordenavc, in 1779, brieflv described a case of duodenal hernia, 
Sandifoit, in 1777, noted the opening, Neubauer, in 178G, observed a left 
duodenal hernia in which all of the sm ill intestine was in the hernia sac, Monro, 
m 1803, called the opening the duodenal nny. Cooper obsen ed a hernia in this 
fossa, and Huschke, in 1844, described the fossa as triangular in shape It 
remained for Treitz ’s classical description of the anatom> of tins hernia, which 
appeared in 1837, to establish the importance of internal henna into the pen 
toneal fossae 

Huschke and Treitz described a single duodenal fossa, a diffeient one was 
described by Eppingcr m 1870, Gmbcr, in 1896, and Lnndzcrt, m 1871, noted 
two duodenal fossae, Jonnesco described an additional one in 1890, and two more 
a little later, Brocsike, in 1891, published an important summary of the litera 
turc up to that time, and Moynihan in 1906, described 9 duodenal fossae 

Hertzler, in 1919, published his monograph on the peritoneum and the pen 
toneal fossae, Stcinlc, in 1932 reviewed the literature and proposed a simple 
classification of internal hernia, Longacrc, in 1934, collected 140 cases in the 
literature and discussed the cause of these hernia, de Oliveira in 1935, published 
a comprehensive renew of tnnsmesocolic hernia with a ease In 1936, Cullen 
wrote on mesenteric hernia of the colon with strangulation, and Wmtcrfeld 
reported a case of incarceration of the small intestine in the fossa of Treitz 
which caused necrosis of the pancreas 

In 1937, Silvestnni discussed the pathologj of hernia into the fossa of 
Treitz, while Watson (J R ), wrote on obstruction due to mesenteric defects, 
Bona, in 1938, commented on mesentenc holes as a cause of intestinal obstruc- 
tion, Hansmann and Morton, in 1939 wrote on mtraabdominal hernia, Bird, in 
1940, published an excellent monograph on internal hernia and a new classifica- 
tion of these hernia , Kaiser, in 1940, recorded a ease of parasternal hernia of the 
liver, Baistrocchi, in 1941, reported an unusual case of strangulation of an 
internal hernia caused by an attack of acute appendicitis, McCarty and Present, 
in 1944, emphasized the importance of roentgen raj studies in making a pre 
operative diagnosis of hernia. Cutler and Scott, in 1944, reviewed 50 cases of 
transmesentenc hernia including 4 of their own Lahey and Trevor, in 1945, 
conclude that roentgen ray preoperative diagnosis is usually possible, and outline 
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the operatne treatment Bieimamt in 3946 reviewed the literature and dis 
cussed tlic ctiologj of hernia into the duodenojejunal fossa Oancpj and 
Capano m 1D47, reported a rme trnnsmesentene hernia in an infant six months 
old 

Varieties of Internal Hernia 


A simple dassifie ition of internal hernia is the one proposed b> Stcmhc 
Retroperitoneal — 

fright 

1 Paiaduofhnal 4 left 

[duodenojejunal 

{ ileocecal /superior 
\mfcnoi 
l etroeeeal 
ileocolic 

3 Inlcmgmoul 
4 Foramen of 11 vision 


Anomalous Openings (Antepentoneal) — 

1 Through the mesentery 

2 Through the omentum 

3 Through or into the brood ligament 

Bud has suggested another grouping of internal hunn that is verj prac 
tieal Prevesical hernia and henna into the Iroad ligament are dealt with m 
their respective chapters 

Frequency of Intraabdommal Henna— Paraduodenal is the most common 
type of internal hernia and it occurs on the left side throe oi four times as 
frequent!) ns on the right After paiaduodenal hernia the order of greatest 
frequencj is as follows transverse mesocolon mesenteric foramen of \\ inslou 
pericecal mtersigmoid lleoappeiidicular ileocolic ascending mesocolon and 
great omentum 

Hansmaim and Morton collected fiom the hteuture 4C7 cases as shown in 
the accomj anjing tables The sex was given m 454 patients (Fig 199 ) 


Left parnluoilenal 
Tnnsverw mesocolon 
E gl t pariduo lenal 
Mesenter c 

Foramen of Winslow 
Piracecal (pericecal) 
Iuters gmoid 
Broad ligament 
IJeonppendicular 
Heo cohc 
Prevesical 
Infer or duodennl 
Great omenlum 
Ascending me»oc Ion 
5! scellaneom 
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Reckon At, Distribution or Reiorted IIepnia 


P ECHOS 

NUMBER 

PERCENT 

I ara luolraal 

-oO 

5J 0 

Faracecfll (pericecal) anl terminal ileim 

Cl 

130 

1 eruuesenterie 

3S 

«0 

I oramen of Winalotv 

3 

80 

In the ptlu« 

11 

"0 

In tl c “ gm 1 1 region 

.8 

00 

Miscellaneous 

22 

50 
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Fig IjO — Regional attribution of Internal hernia reporteU by Ha sn ann and Morton 

Anatomy 

Paraduodenal Hernia — -This group constitutes neailj half of the reported 
cases of internal hernia Duodenal hernia are designated In the name of the 
fossa in which tiiej occur Mojmhan described nine fossae ui which internal 
lienm maj he found The most important of these fossae are 

1 The superioi duodenal fossa (Eppinger) 

2 The inferior duodenal fossa (Treitz) 

3 The paraduodenal fossa (Landzert) 

4 The mesenteneopauetal fossa (Waldejer) 

5 The mesoeolic fossa 
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The unimportant or rare fossae are 

C The posterior duodenal fossa (Gruber) 

7 The duodenojejunal fossa (Huschhe) 

8 The reccssus mtermesoeolicus transversus 

9 The infrnduodcnal fossa 

1 Supenor Duodenal Fossa — The superior duodenal fossa is the upper 
part of the duodenojejunal fossa originally described In Ticitz and it is present 
in 40 to 50 per cent of oil subjects It may exist alone although it is usually 
associated with an infeuor duodenal fossa The superior duodenal fossa lies 
to the left of the ascending position of the duodenum opposite the level of the 
second lumbar vertebra This fossa is bounded above by the superior duodenal 
fold, which presents a semilunar margin that merges on the right into the 
peritoneum that covers the ascending duodenum, and on the left, with the 
peritoneum m front of the left kidney The inferior mesenteric vein nearly 
always corresponds to the point of junction between the superior duodenal fold 
and the posterior parietal peritoneum The fossa is usually about one inch (2 5 
cm ) deep, it often admits a third of the finger Its orifice looks downward 
and it terminates in the augle formed by the left renal vein as it crosses the 
aorta 



Fig 200 —The Inferior duoilemt fossa This la the most constant of the duodenal fossae being 
present In 70 to 75 per cent of all cases 

2 Inferior Duodenal Fossa — The inferior duodenal fossa represents the 
duodenojejunal fossa described by Treitz It is the most constant of the dn 
odenal fossae, being present m 70 to 7o per cent of all subjects It is situated 
on the left side of the ascending duodenum opposite the third lumbar vertebra 
The onfice of the fossa is dnected upward, and is bounded in front by a sharp 
margin of peritoneum— the inferior duodenal fold When a superior duodenal 
fossa and an inferior duodenal fossa coexist they share a single orifice which 
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is generally oval m shape There is often an extension of the fossa behind the 
ascending duodenum this gnes a large fossa that is particularly liable to be 
come the site of hernia {rig 200 ) 

3 Paraduodenal Fossa — The paraduodenal fossa was first described by 
Landzert in 1871 It is most frequently seen in the fetus or the newly bom 
It is situated on tl e left side some distance from the ascending duodenum 
It is a pocket formed by the fold of peritoneum and plica xenosa which covers 
the inferior mesenteric vein and is most apparent when the colon is pulled 
strongly upward 

4 Mesentencopanetal Fossa. — The mesenterieoparictal fossa was de 
scribed in 1874 by AValdcyer who stated that the formation of this fossa is due 
to the rais ng up of a peritoneal fold by the superior mesenteric artery This 
fossa is rarely found excepting in the fetus and the newly bom It is usually 
situated behind the superior mesenteric artery just below the duodenum It is 
possible that this xariety of fossa accounts for some of the reported cases of 
hernia into the mesentery or through rents in the mesentery Hudson reported 
a hernia of this type in an eight year old boy and its successful surgical manage 
ment 

B Mesa colic Fossa — The mesocolic fossa winch was described by Cooper 
in 1797 is rarely present It is formed by the peritoneal fold that contains the 
ascendmg branch of the left colic artery this fold is semilunar in shape and 
forms the anterior boundary of the fossa The fossa lies to the left of the 
ascending duodenum and the inferior mesenteric \cin between the layers of 
the transverse mesocolon and extends to the left toward the splenic flexure of 
the colon 

6 Posterior Duodenal Fossa (Itecessus Duodenojcjunalts Posterior of 
Br'oesike the Duodenojejunal Fossa of Jonnesco) — The posterior duodenal 
fossa was first described by Gruber m 1862 It lies behind the upper part of 
the ascending duodenum and is bounded behind bj the parietal peritoneum that 
covers the lumbar vertebrae The opening of the fossa is directed upward 
slightly to the left and is situated j ist above the duodenojejunal flexure It is 
bounded on its side by two folds of peritoneum tbe plicae duodenales superior 
of Broesike 

7 Duodenojejunal Fossa — The duodenojejunal fossa was first described 
by Huschke in 1844 This fossa is present in 15 to 20 per cent of subjects and 
is rarely or nc\ er associated with any other xariety of duodenal fossa It is 
exposed by pulling the transxerse colon upward and by pulling the jejunum 
downward and to the right The fossa appears as a circular opening directed 
downward and to the right and is bounded by two folds of peritoneum the 
duodenomesocobc ligaments The fossa is about 1 inch (2.5 cm ) deep It 
is bounded aboxe by the pancreas on the right by the aorta on the left by the 
kidney and below by the left renal vein 

8 Intermesooolic Fossa — The mterroesoeolie fossa was described by 
Broesike who believed it is a modification of the duodenojejunal fossa The 
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uitcrmesocolic fossa is bounded 1 >j tlie transverse mesocolon and pancreas 
abo\e, and below by the ascending duodenum and duodenojejunal flexure 
The fossa is covered by a fold of pcutoncum tint extends Ik tween the under 
surface of the transverse mesocolon ami the line of attachment of the meso 
Ujinnim 



FlS 201 — Para luo lenal hernia— II ■* most frequent ^r cty 


9 Infraduodenal Fossa (Ketroduodcnal Fossa ) — The mfraduodenal fossa 
was described bj Jomieseo m 1893 It is bounded in front by the pastel tor 
aspect of the horizontal and ascendmg portions of the duodenum behind by 
the aoita which projects into the fossa and on both sides bv folds of peritoneum 
— the duodcnopauetal folds The fossa is usually from 3 to 4 nicies (7 5 to 
10 cm) deep Its orifice is directed downward and its apes often leaeles 
to the pancreas and to the duodenojejunal angle 
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Clinical Varieties — Trom a clinical st Midpoint duodenal hernias are 
named according to the side on which they occur Left duodenal hernias are 
the most frequent of 70 cases collected from the lituature by Moynihnn 57 
were on the left side Hansmann and "Morton in a renew of the literature 
found 33S left paiaduodenal hernia and 47 on the right side 

Left duodenal hennas nculv nlwaas occur in tho paraduodenal fossa while 
right duodenal hernus ilinost nlw n\ s originate m the mesentcrico p metal fossa 
(Fig 201 ) 

Size of the Hernia — Duodenal hcinnsaary greatly in size Thea mnj he 
no larger than a hen s e 0 g or as large as in adult s head The amount of m 
tcstinc m the hernia ma\ \aiy from a small 1 nucklc in inch (2 5 cm ) long as in 
the case reported In Broesikc to tl e entile small intestine Statistics show that 
as a rule the older the subject the larger the sac 

Hernial Opening — -The opening of the sac is usually behind the hernia 
often seiy close to the lumbai \crtehrac In the small hernias the opening is 
usu tlU to one side but is the tumor increases in size the opening changes to 
a position posterior to the henna The size of the opening aancs it may be so 
small ns to admit onh a single finger or it may be I irge enough for the hand to 
enter the sac In the eases collected from the literature In Moymhan the 
aaera^c size of the opening w is 1** inches (4 cm ) wide and 2 „ inches (6 cm ) 
long 

The Sac — The hernial sac is formed by an ins agination of panetal per 
itonenm 

Omental — Transomental hernia do not h i\e a sac ind the intestine passes 
tlnough a congenital or acqnucd opening oi slit m the omentum 

Mesenteric — rransmcscntcric heimn only larcly bate a sac and pass 
thiough a congenital or traumatic opening in the mesentuy 

Ilemm through the transsersc mesocolon is aery raie and only a few cases 
haae been recorded The condition is ensih iccognizcd at operation and pa 
sents no difficulties in treatment W hen a hernia is found m the lesser peritoneal 
sac and the foramen of W inslow is patent the point of constriction should be 
looked for in the transaerse mesocolon 

In 3 GOO autopsies leported bj Mitchell boles weic found in the mesentery 
in 3 subjects In each case the opening was situated near the junction of the 
large and small intestines In one subject a woman aged forts the jcirs the 
opening mcasuied 1 In 1% inches (2 5 by 4 lo cm ) There was no licnua found 
m any of the subjects 

Cecal Fossae — There are fom principal fossae in the cccal region nainelv 
the ileocolic ileocecal retrocecal and retroappendieulai 

1 Ileocolic Fossa (Anterior Ileocolic Fossi — Jonncsco , Supenor Cecal 
losu — H aldeycr hecessus lleocecalis — Ttroesil c, Ileocolic Fossa — Lockuood 
and Ttollcslon ) — The lleocotie fossa was first desenbed by Lusehka in 3861 It 
is formed by the ileocolic fold of peritoneum arching o\cr a branch of the 
ileocolic artcr\ The fossa is a narrow opening situated between the ileocolic 
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fold in front and the mesentery of the ileum behind This fossa is developed 
best in children It is reduced fn sire and is often absent in the aged and in 
the obese 

2 Ileocecal Fossa (Heoappendicular Fossa — Jonneseo, Inferior Ileocecal 
Fossa — Wdldeyer, Ileocecal rossa — IluscJikc) — The ileocecal fossa was first de- 
scribed by Huschkc It is bounded above by the posterior surface of the ileum 
and its adjacent mesentery, below by the ileocecal fold and behind by the upper 
part of tho mesoippendix This fossa is often well marked m the young, but is 
usually obliterated by deposits of fat in subjects of advanced years 

3 Retrocecal Fossa (Fossa Cccahs — Huschkc, 'Waldeycr, Subcecal Fossa — 
Lockuood and Rolleston, RctrocoUc Fossa — Treves, Bcrhj, Retrocecal Fossa 
— Jonneseo ) — The retrocecal fossa bos behind the cecum and is exposed best 
by lifting the cecum upward The retrocecal fossa is hounded in front by the 
cccnm, behind by the parietal peritoneum and on each side by the panctocohc 
folds This fossa is sometimes deep enough to admit an entire finger 

4 Retroappendicular Fossa (Recessus Rctroappendicularis — Lnchtcn 
stem) — The retroappendicular fossa was first described by Hartmann in 1870 
It is a small depression between the mesentery of the nppendix and the phea in 
fraangulans of Broesiko— a peritoneal fold which sometimes extends from the 
ileocolic angle and the posterior and inner aspect of the cecum backward to the 
iliac fossa The retroappendicular fossa is inconstant and of little surgical im 
portance though Snow repotted a case of hernia m this fossa 

Paracecal (Pericecal) — These hernias bo below the paraduodenal variety 
and pass into an open fossa in the cecal region They may he in any one of the 
following (1) ileocecal, (2) ileocolic, (3) retrocecal, (4) retroappendicular 

Intersigmoid Fossa — The mtersigmoid fossa was first mentioned bv Hen 
sing in 1742 and described by Hncn m 1769 Roscr m 1843 encountered this 
fossa and recognized it Engel in 2857, studied it and asserted that it was 
obliterated in adults Trcitz thoroughly described it in 1857 and m 1868 
Waldeycr described a double fossa 

The mtersigmoid fossa lies between the sigmoid mesocolon and the parietal 
peritoneum It is exposed best by drawing the sigmoid upward toward the 
left, the opening will be seen at the point of msertion of the sigmoid mesocolon 
The mtersigmoid fossa is present m a majority of subjects Treves found it in 
52 per cent of cases, Eccles in 53 per cent, Gruber in 60 per cent, Moymhan 
and Jonneseo m 70 per cent, and Waldeycr in 84 per cent (The difference m 
percentage is largely due to the vary mg ages of the subjects ) In the fetus and 
newly bom the fossa is nearly always present It becomes less constant as age 
advances until after the fiftieth j ear when it is usually absent 

The opening of this fossa is round or ov al and is bounded m front by a 
fold of peritoneum that contains the sigmoid vessels The fossa lies behind the 
mesosigmoid and m front of the parietal peritoneum just above the inner 
margin of the psoas imgnus muscle The parietal peritoneum that forms the 
posterior wall of the fossa is adherent to the common iliac aiterv and overlies 
the ureter at the point when the ureter crosses the artery The size of the fossa 
varies It is often only a dimple, or it max be 2 to 3 inches (5 to 7 5 cm ) or 
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more deep Sometimes it extends os high up as the body of the pancreas The 
fossa is usually the size and shape of a finger cot for an average middle finger 
Intersigmoid hernia is verj rare, only a feu cases have been recorded (Fig 
202 ) Diagnosis has never been made before operation, and the treatment is 
the same as that for cecal hernia 

Intersigmoid hernias pas3 into one or two of the intersigmoid fossa, as these 
lie close together, on the lateral aspect of the mesentery of the sigmoid colon 



Hernia Through the Foramen of Winslow — The foramen of Winslow is 
the opening between the greater and the lesser peritoneal sacs It is bounded 
above bj the caudate lobe of the liver below bj the duodenum and hepatic ves 
sels, in front bj the lesser omentum tint contains the hepatic artery, portal 
vein and bile duct, and behind bv the vena cava The opening is directed for 
ward and to the right It is easil) seen when the liver is lifted upward It is 
usually about the size of a finger, but in adults and the aged it is often narrowed 
by mflammatorj adhesions 

Etiology 

Many theories have been advanced to explain the cause of internal hernia — 
all the way from failure of the alimentary canal to rotate, to excessive rotation 
of the midgut in the embryo Cogswell and Thomas have described this em 
biyologic anatomy at length 

Another theory is that the hernia is the result of a congenital malformation 
which holds the small intestine beneath the mesenterj of the developing colon 

Trauma also plavs a role m the production of internal hernia in the form 
of gastrointestinal ulcers, newgrowths exerting pressure on the intestine, gall 
bladder calculi, injury or apertures the result of previous operations, emacia 
tion, and obesity Bird aptly sums up the question of ctiolog} in a few sue 
cinct words “the hernia must be congenital or acquired and lengthy discussion 
of theoretical causes is an academic futility ” 
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Paraduodenal Hernia — Treil7 stated that tie follow mg conditions arc cv 
sential for the formation of paradnodennl hernia 

1 The existence of a fossa and its peritoneal boundary fold 

2 The presence of the inferior mesenteric vein m the fold 

3 The freedom of movement of the small intestine to pcimit its entiance 
into the hernial sac 

Foramen of Winslow — Hernia jnlo the foiamen of Winslow is rare The 
predisposing causes arc (1) a large foramen of Winslow, (2) an abnormally 
long mesenten , (3) excessive length or mobility of tlic intestine There is no 
sac, and the hernia passes into the lesser peritoneal cauty 

Sex — Internal hernias occur in men four times as frequently as in women 
Age has little or no relation to these hernias, as they occur from mfanc\ to 
old age Traumatic or postoperative hernias as well ns those associated with 
malignancy, usuallv ore found m those patients who are middle aged or elderly 
Pchic hernia arc nearly always in women 

Sac Contents — When the hernia has a sac, the nsnnl content is small 
intestine, rarely the cecum, sigmoid colon, or other abdominal viscera Sacless 
hernias arc nearly always of the small intestine alone 

Symptoms 

The symptoms of nonstrangulated internal hernia arc very indefinite and 
usually simulate digestive disorders The most common symptom is that of 
partial or complete obstruction In case of strangulation the symptoms arc 
sea ere and are the same ns those for other forms of acute intestinal obstruction 
When considerable intestine is in tlic sac, abdominal distention is marked 

The tumor mav be confined to a definite part of the abdomen It is resonant 
on percussion, and frequenth the loops of intestine can be seen in the mass 

In left paraduodenal henna the inferior mesenteric vein is subjected to 
pressure from the hernia, and this often results m congestion and dilatation of 
the hemorrhoidal veins sometimes with hemorrhage Sometimes the pain of 
internal nonstrangulated hernia is relieved by lung down and aggravated bv 
exercise or the upright position Johns places stress on the pain syndrome, 
and when the pain howcvci severe, is relieved In lying down, an internal hernia 
should be suspected 

In cecal hernia, abdominal symptoms are often absent and not infrequently 
in these patients a diagnosis of appendicitis is made before operation In hernia 
into the foramen of Winslow, symptoms of acute intestinal obstruction appear 
suddenly, with pam localized m the epigastric region that is more severe than 
in ordinary cases of intestinal obstruction There is often a tumor m the 
epigastric region that is resonant to percussion 

Diagnosis 

The most frequent syanptom of internal hernia is partial or complete m 
testiml obstruction Preoperativc diagnosis was seldom made prior to the 
perfection of roentgen ray examination, but now a preoperatn e diagnosis is 
sometimes made 
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McCartj and Present emphasize the value of locntgen rav studies with the 
“small how cl" technique m making a preoperntne diagnosis for all patients 
not in need of immediate operation Lahej and Trevor also believe a pre 
operative diagnosis is possible bj means of roentgen ra\ studies 

Except m tlic hands of a skilled roentgenologist, a preoperative diagnosis is 
still uncertain or impossible A roentgen rav diagnosis is sometimes possible 
when the intestines are crowded together as in a transparent bag and their 
position is not altered bj a change in posture there is dilatation, st isis, and loss 
of motihtj , the intestines are in a high position , there is a dilatation of a portion 
of the small intestine or colon in an abnormal location with svmptoms of in 
toatinal obstruction 

rngarasnmi reports the case of a man operated on for duodenal occlusion 
in which the symptoms were found to he due to a retrod tiodennl hernia Ather 
ton’s patient was operated on for what was thought to he chronic appendicitis 
Arnold reported a case in which the obstruction of a paraduodenal hernia was 
due to a large biliaiy calculus Cogswell and Thomas found tuberculosis as the 
cause of adhesions that produced stiangulntion of a paraduodenal hernia 
Safta and Biudc observed an incarcerated paraduodenal hernia that was com 
plicated b\ left sided appendicitis Baistrocchi found a strangulation of on 
inflamed appendix through an aperture m the omentum 

Prognosis 

The prognosis is alvvajs serious for internal hernia The mortalitv late is 
about 50 per cent This is accounted foi bj the problem of diagnosis, the delav 
in operation, the difficulty in fleeing intestine, and shock and infection es 
peciallv if the hernia is in the uppei abdomen Operations for hernia through 
the foramen of "Winslow have the highest mortalitv rate of all 

Strangulation 

Small intestine is nearly alvvajs the sole viscus strangulated raiclv omen 
turn slips tlnough Masson and Atkinson found a strangulated ovarv and tube 

Treatment 

Internal hernia is seldom diagnosed except at operation unde: taken for 
symptoms thought to be those of ordinary intestm il obstruction The hernia 
is discovered while searching for the stiangulation In opeiatmg for para 
duodenal hernia the inferior mesenteric vein must nevei be divided under anv 
circumstances When xesection is not required the strangulated loop of in 
testine should be gently pulled into tlic general abdominal eavitr, and the 
aperture or fossa should be obliterated with silk or cotton sutures, which should 
be buttressed bj omentum, or nearby mesenterj It is an additional safeguard 
to tack a coil of intestine over the sutured hernial wound, if such a procedure 
is feasible 

It is well to bear jn mind during an exploratorj opeiation for intestinal 
obstruction^ passible internal hernia that the manipulation of the intestines 
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or a mild pull may liberate a loop mc-ii-eeraied in au internal fossa, and thus 
the hernia is never discovered 

Postoperative Treatment — The general care is the same as for other her 
mas, except that in these patients the diet is most important As soon as fluids 
Can bo taken by mouth they should be gradually increased, and after three to 
fhc days a rcsiduefrce diet should be employed A soft diet can be given on 
the sixth or seventh day , and a gcncial diet in two weeks Gas distention should 
be prevented by using the Wangensteen suction tube and a low rectal tube or 
catheter Intravenously, 10 per cent glucose and physiological normal saline 
are indicated The watci and chlondc balance must be maintained both before 
and after operation, and vitamin C for mound healing should be given 

Ileus following peritonitis calls for a sedative to quiet peristalsis, while 
ileus due to intestinal paralysis should be stimulated by progstigmm or antmtrin 
and, as a final resort, liovocainc or procaine spinal anesthesia 


Postoperative Complications 

Postoperative complications ore frequent and are usually serious 
Harries reported an internal hernia following an operation for posterior 
gastrojejunostomy There were no symptoms of the hernia except hiccups on 
the day after operation On the tlmd clay the wound opened, and at reopera 
turn the hernia was discovered and the surgeon was surprised to find that all of 
the catgut sutures had been absorbed 
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CHAPTER XXVI 
LUMBAR HERNIA 


Synonyms —Hernia dorsalis, Petit’s hernia, Grynftltt's hernia, hernie 
cost oilmen tie Lanej , hemic suprailiaca de Huguier 

A lumbar henna ma} appear anyw here m the lumbar legion, which is 
bounded above bj tlie twelfth rib, below bv the crest of the ilium, in front, by 
a line drawn \ertieall> downwmd from the anterior extrcmitj of the twelfth 
Jib to tlie crest of the ilium, and behind b} tlie vertebral column and the erector 
spinae muscles 

Lumbar hernia maj lie congenital or acquired, and the acquired form mn} 
be spontaneous (non traumatic) oi traumatic 

Histoncal r 

The possibilit} of hernia occurring in the lumbar region was first suggested 
!>} Barbette in 1672 Blancnrd in 1701 and DolSe m 1703 knew of lumbar 
hernia, but then writings, as well as those of Renaulme de Lagaienne in 1726, 
contain no reeord of a case In 1728 Budgcn described a ease of congenital 
lumbar hemn hut it is evident lie did not know what it was The first au 
theutic case was observed and reeoided in 1731 bj DeGarengeot, who reduced 
the hernia after death In 1738 a case of strangulated hernia, through the 
triangle that bears his mme, was described b\ Petit In 1730 Ilnvaton pub 
hslied the first report of a patient with strangulated lumbar hernia who sur 
vised operation Until 186C when Grvnfeltt described the superior lumbar 
triangle, lumbar and ventral liemia were fiequentlv confused and all lumbar 
hennas were supposed to come through Petit s triangle — the inferior lumbar 
tnanglc In 1767 Ilcuermann described a case of strangulated hernia which was 
cured spontaneous^} by the formation of an aififieial anus Balm in 1768, 
described a lumbar hernia making its exit above the ilium and behind the ex 
tenial oblique 

In 1923, 1 collected 113 cases of lumbar hernia from tlie litciatuic Virgillo 
m 1925, published a comprehensive review of the subject Kanauha m 1934, 
discussed the etiology of lumbar hernia Sms m 1937, reviewed the literature 
to that date In 1939, Kclton reported a postoperative lumbar hernia Cuervo, 
m 1940, wrote on the anatomy of lumbar hernia Sibilla in 1941, published an 
extensive review of postoperative lumbar hernia In 1942 Paveovieh and Taya 
reported an unusual ease of double hernia in Petit’s tnanglc Cahsti m 1943, 
published on interesting studv of lumbar hernia, and Kapsinow reported a 
hernia that developed after the strain of heavj lifting In 1944, Stubenbord also 
leported a case that followed lifting, Yazlle wrote on the diagnosis of lumbar 
hernia, and Presno Albarrdn published a review of the operative techniques and 
a description of his excellent operation for lumbar hernia Campbell, m 1947, 
leported two eases 

Statistics 

In 1946 I collected from the literature 186 cases of lumbar hernia 
Sex —The sex was given in 142 Of these 103 were males and 39 females 
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Age. — -The age was given in 141 ns follows: 


Under X year 2 
Under S years 0 
2 to 10 years 10 
11 to 20 years 14 
21 to 30 years 10 
31 to 40 years 14 
41 to 60 years 11 
61 to 60 years 10 
01 to 70 years 25 
71 to 80 years 3 
Adnlt 13 
Old 5 


141 

Side Involved and Point of Exit — The side involved or the point of exit 
of tho hernia, or both, were given in 157 cases ns follows • 


PETIT’S TRIAS CLE 


ORYKFEI TT I FSSHAFT TRI WOLF 


ur 


Varieties of Lumbar Hernia —Lumbar liernm is usually classified accord 
nig to its etiology into three varieties congenital, nontraumatie, and acquired 
traumatic In the 1SG cases, including my own, the cause was noted in 135 
os follows; 


Congenital 

fall 

strain 

Nontraumatie lifting 

injury 

"spontaneous” 

Acquired traumatic abscess of lung 

absce*s of spine or scoliosis 
postoperative 

Cause unknown 


20 


70 

33 


Total 


135 


Nontraumatie Lumbar Hernia — 

Sex — In 65 cases of nontraumatie hernia, there were 42 males and 18 
iemales In 17 fhc age was not given 

Age —The ages in S3 patients vv ere as follows : 


Under 2 years 3 
2 to 10 years 3 
11 to 20 years 4 
21 to 30 years 0 
31 to 40 years 7 
41 to 50 years 9 
51 to 60 years 13 
61 to 70 years 10 
71 to 80 years 2 
Adult 11 
Old 0 
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Side Iniohcd and Point of Exit — In 68 patients with nontraumatic 
lumbar hernia it appeared m Petit’s triangle or the Grynfcltt Lesshaft triangle 
as follows 


IFTIT STRIASGIE 

K g£ EgEEjEMM 

R 

1 L ! B! LATER V! | SIDE NOTCHES 


8 

17 1 5 

1 10 lb 2 0 


Strangulation — Strangulation was present m 15 eases (9 per cent) 
Treatment — The treatment and result were given m 73 cases as follows 


RECO\ BRED DIED 

Hernia reduced 25 0 

Hernia treated by operation 44 1 

Hernia inct«ed in mistake for abscess 1 0 

Stnngulation with spont ineons rupture 1 0 

Strangulated untreated 0 1 


Anatomy 

Course of Lumbar Hernia —The lumbar region presents several weak points 
through which the abdominal contents can escape The two usual openings are 
the inferior lumbar, or the triangle of Petit, and the superior lumbar triangle, 
or Grynfcltt Lesshaft space The abnormal openings in the muscles and 
aponeurosis may appear anywhere in the lumbar region, and arc either con- 
genital or acquired (Pig 203 ) 

Various investigators have described different places as the weakest, and 
hence the most likely point of outlet for a lumbar hernia 

There is considerable controversy as to whether lumbar hernia makes its 
exit through the inferior lumbar triangle or the superior lumbar triangle The 
general opinion among recent investigators is that most of these hernias appear 
primarily in the superior lumbar triangle 

1 Inferior Lumbar Triangle or triangle of Petit The inferior lumbar 
triangle is bounded in front by the external oblique, behind by the anterior 
border of the latissimus dorsi , and below by the crest of the ilium The floor 
is covered by the heavy lumbar fascia, beneath this are the muscular fibers 
of the internal oblique, and decpei still, the aponeurosis of the transversals 
abdominis In some cases the internal oblique at this point is wholly tendinous 
The dimensions of Petit s triangle are variable It may be merely a slit be 
tween the muscles, with a base measuring 5 to 8 mm (Pochard), or 1 cm 
(Charpy) or larger, with a base measuring 4 cm (Ltischka) to 5 to 6 era The 
height of the triangle is usually 1 to 7 cm 

The existence of Petit’s triangle is not constant, but it is found more fre 
quently in adults than in children It is not present in very muscular sub 
jects because the latissimus dorsi is overlapped by the external oblique mus 
cle Lesshaft examined 108 adult and 33 infant cadavers, and found it in 77 
per cent of the adults, and in 25 per cent of the infants, Charpy found it in 
77 of 100 cases examined Goodman and Speesc in 76 examinations found it 
m 63% per cent of the cases 
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2 &upenor Lumbar Irtangle— (Oijnfclft Iesslnft space lumho-costo-ab 
dommal triangle of Grjnfcltt, oi spatium tendmeum lumbale of Bmaez, or 
the rhombus of Lcsshaft ) Grj nfeltt in 18GG and Lcsshaft jn 1870 demon 
stntcd a second opening through which a hernia could occur The base of 
tins tri ingle is above, and is bounded bj the twelfth rib nml tlic lower border 
of tl\e sen at ns posticus inferior id. front by the posterior border of the internal 
oblique, and behind bj the anterior border of the erector spin ic Tin-, triangle 
is in front of Petits triangle and above it It is covered In the latissimus 
dorsi muscle and the floor is formed In the aponeurosis of the tnnsvcrsalis 



Fig n 1 —The anatomy of lun bar 1 ern a On tl e left relit s triangle On tl e right 
superior lumbar trims of Grynfeltt Lcsshaft 


The superior lumbar tmngle sometimes takes the form of a qmdrilateinl 
or it maj be deltoid trapezoid oi polyhedral Tl e size and the shape of the 
space depend upon the development of the sermtus posticus inferior the attach 
ment of the external oblique to the lost nb the length of the twelfth rib the 
space between the internal oblique and the lateicl 1 ordei of the erector spinac 
the attachment of the latissunus dorsi to the eleventh oi twelfth rib or its union 
with the posterior fibers of the external oblique the development of the quad 
j ^us lumborum and internal oblique muscles The weakest spot js in tl e upper 
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part of the spate a little below the twelfth rib, where the aponeurosis of the 
transv crsalis is not cov cred bv the external oblique muscle The twelfth inter 
costal nerve accompanied bj its niton ami vein penetrates at this point 

The superior lumbal triangle is more constant, and is larger than Petit’s 
triangle, it is found more ficqucnth in adults than m mfmts and children 
Barbt found it in 50 per cent of lOb examinations Baraez and Buizvnski found 
it in 71 out of 76 t idivcrs examined or 93 per cent Goodman and Speese m 
76 examinations found it in W/ m pci cent of the cases 

3 It regular Openings tn the Muscle* and \ponc\trosis — -In addition to the 
superior and inferior lumbar tuangles thcic arc other points m this legion 
through which a lu mix maj emerge Slits or buttonhole openings in the npo 
neurosis the lcsult of trauma or nialdc\clopmcnt mav give passage to sin ill 
fattv hcimts (Morestm) Braun believed that lumbar hernia could escape 
through the apcituics for the cutaneous branches of the second and thud pairs 
of poslcnoj J umbi r nerves (Cooper adv meed the sine opinion as a eiuse of 
ventral hernia) This tlicon was denied bj Mncicadv who pointed out that 
the nerves run between the musrtos md do not penetrate the whole thickness of 
the parictcs at anv one point 

Frequency of the Vaneties of Lumbar Hernia — I collected lo3 cases in 
which the vanet) was given In >3 of these the henn i emerged through the 
infenoi lumbai triangle and m 47 it appeared thiough the superior lumbar 
triangle 

I found 20 cases of congenital lumbai hernia 70 of nontraumatic hernia 
and 33 of acquired tiaumatic hernia following injury or disease (No effort was 
made to collect the last named vnuetv manv more cases are leported in the 
hteiature ) 

The most frequent locations of the lumlnr hernias I collected were the 
two puncipal triangles, but m some instances the 1 emia forced its way through 
at some other point nameh through a congenital opening in the abdominal 
wall through an opening m the litissimus dorsi through the external oblique 
internal oblique and transv ers ills thiough an opening following necrosis of the 
ill lo crest and through the cieatnx of a wound 

The Sac — I atge heinns aie usuilh sul cutaneous while small ones arc 
sometimes sepirated from the skin bv a layer of fat or muscle the mast fre 
quent covering being eithei the cxteninl or the rntei nal oblique muscle There is 
usually a sac Thcic are also instances in which there is none Tins hernia 
which is really a subpentoneal lipoma is surrounded by a peritoneal culdc 
sac, a condition that is sumlai from a pathologic point of view to a condition 
wo find in extrapen toneal femoral and bladder hernias The only lumbar hernia 
of abdominal viscera that is nearlj alwavs without a sic is hernia of the kidney 
this js due to the situation of the kidney underneath the peritoneum 

Contents of the Sac — The sac most frequently contains omentum some 
times fat mesentery large or small intestine appendix stomach cccnm sig 
mold and in rai c instances the kidney Pleneh in 1774 reported a congenita! 
hernia of the kidney In 1811 Alonro saw a case of bilateral congenital lumbar 
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hernia with the kidneys entirely withm the sac, m an infant six months old 
Bayer observed a ease m which the contents of the sac consisted of the small 
intestine, the ascending colon, and the right kidney Because of anatomical con 
ditions the intestine docs not appear in the sac of lumbar hernia as frequently 
as it docs in other abdominal hernias For this reason, lumbar hennas are fre 
qucntlj cpiplocelcs or fattj hennas Fatty hernias without sacs were described 
by Mannissc in 18G2 

Etiology 

The two varieties of lumbar hernia to be considered arc congenital and 
acquired 

Congenital Lumbar Hernia — A congenital hernia is one tint is present at 
birth, and is due to malformation or to arrested or deficient dcyelopment of 
muscles, aponeurosis vcitebrac ilium or the kmer ribs Any defect that yieak 
ons the resistance of the lateral abdominal yynll maj be the causative factor 
This tjpe of hernia is often bilateral and maj be associated with other deyelop 
mental anomalies 

There arc only a feyy eases of congenital lumbar hernia on record Brochardt 
reported a case in an infant of fifteen months in yvluch the hernia filled the 
entire space between the twelfth rib and the crest of the ilium Wyss saw a 
case in which the posterior serration of the external oblique and the posterior 
half of the transycrsalis were deficient The hernia was veiy large and came 
through the superior lumbar triangle Dowd sayy a case m a child aged three 
and one half jears, in which the henna was the size of a goose egg Two jears 
later, m spite of an elastic belt having been worn, the hernia had grown to the 
size of a man s fist Grange, in IS96, found 5 congenital hernias in 45 cases 
collected from the literature Jeanncl in 1902, was able to find 10 additional 
cases, and I have since collected 8 more 

Acquired Lumbar Hernia — Acquired lumbar hernia usually occurs in 
adults, it maj be on cither side, is very larclj bilateral, and is much more fre- 
quent than the congenital vnrietj Hernias due to effort, strein or to trophic 
changes in the muscles, such as atrophj following acute anterior poliomyelitis 
appear in the superior or inferior lumbar triangles, yvhile traumatic hernias due 
to direct injury and disease may appear anywfiere Acquired iamb ar iiemia may 
be either spontaneous or traumatic 

Spontaneous Lumbap IlrnviA — Spontaneous lumbar hernia maj appear 
any time after birth, but is most frequently seen in middle and old age It is 
generally believed that this variety of lumbar hernia is due to a congenital pre 
disposition, supplemented by indirect injur}, strains, such as lifting and cough 
ing Other causes that may predispose to the deyclopment of a spontaneous 
hernia are obesitj, emaciation, old age, chiomc bronchitis, emphysema and la 
bonous occupations In rare instances no causative factor can be found 

In 70 cases of spontaneous acquired (nontraumatic) lumbar hernia that I 
collected from the literature 42 were m males and 18 m females In 10 the sex 
was not given 
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Age — The age was given in *55 patients ns follows 


Under 2 years 1 
2 to 10 jears 2 
11 to 20 jears 2 
21 to 30 years 4 
31 to 40 years 3 
41 to 50 jears 7 
51 to CO years JO 
fl to 70 a ears 13 
71 to 80 jears 1 
Adult " 
Oftl 5 


Traumvtic IIermv — T raumatic hernia is sometimes called accidental in 
cisiona] postoperative or cicntncial True traumatic hernin is caused by direct 
injur} such ns n sevcie crushing blow or a fall from n height Hancock rc 
ported a case of traumatic hernia through Petit s triangle in a man which was 
caused b> his being thrown from the top of a railroad car that had heen derailed 
Rishmillcr reported a case of traumatic hernia in Petit s triangle in a man who 
was crushed over both thighs In a car wheel and a piece of bone was broken off 
the crest of the left ilium 

Opcratnc — Postoperative hernia mnv occur when the wound closure has 
been fault} oi when primar} healing is delavcd ns sometimes occurs after opera 
tions for the suppurative diseases of the 1 nine} 

Abscess — Pott s disease or caries of the vertebrae is the mast frequent cause 
of acquired lumbar lierma The hernia mav also follow a deep abscess due to 
osteitis of the ribs or pelvic bones which has come to the surface through a weal 
point jh the lumbar region The lumbar abscess mav also originate in the liver 
intestines or other viscera or follow the breaking down of an old hematoma 

Symptoms and Diagnosis 

Reducible Hernia — Isa rule reducible lumbar hernia is simple to diagnose 
It may \arj in size from a small tumoi an inch (2 5 cm ) or less m diameter 
to one that measures a foot (30 cm ) across When the tumor is small it is easy 
to locate and if it is excessive]} large it mav pass out be>ond the confines of the 
lumbar ring and lie over on the side of the alidonimal wall It is usually hem 
ispheneal in shape but is sometimes ovoid The size and the shape are variable 
depending on the posture of the patient and whether he is in a state of repose 
or exertion The impulse from coughing is plainly felt and a resonant or t}m 
pamtic note is heard on percussion The tumor is soft and reduces casilj usu 
all} with a gurgling sound (Pig 204 ) Congenital hernias are noticed at 
birth or soon after and are soft increasing in size when the child cries 

There are no ver} marked subjective or functional symptoms In some 
cases there is a feeling of fatigue on exertion pain m the back colic with vomit 
mg tenderness on pressure and a dragging sensation of weight which disap 
pears when the herma is reduced A lumbar hernia develops ver} slow!}, some 
times being of considerable size before the patient is aware of it 
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The diagnose of fatt\ hemm is often difl cult W i en mlneil le it ma> ap 
pear to he an cntuoeele in 1 when nil crcnt auil irreducible it may sometimes 
he mistaken for an ol stmete 1 oi strangulate 1 hernia The luml ar hernias that 
arc most d iff cult to diagt ost are those that are irreducible or strangulated 
(rig 205 ) 



Pj ”01 — numbar he n a th oug Pet is tr tng e 


Strangulated Hernia — Because of tl c large si7<? of tl e nn 0 and neck of 
tie sac strangulation by constriction in lumbai lean is almost impossible 
though it does occur occasional!} I collected from tl c literature 186 cases of 
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lumbar hernia due to all erases and fotuul strangulation m 15 (8 0 per cent) 
In these 15 eases leduction was effected bv taxis m 5 and operation was per 
formed in 4 Raaatons patient recovered after incision m spite of the usual 
po&toj\«r&U\e cMsm'vtwn and serious sepUe perdondw of ptoanfiseplic daas 
Hume s patient shooed a gangrenous small intestine caused In the pressure of 
two fibrous bands and a twisted sigmoid Intestinal resection was done but 
the patient died with icntomtis in twentv four hours I ejars patient had 
strangulation of the ascending colon and reco\cred after operation One pa 
tient in this group of lo died without anj curative measures being attempted 
and there arc no details given regarding 4 cases 

Spontaneous hernia is inoic frcqnentiv strangulated than othei varieties 
Of 70 cases I collected 18 per cent were strangulated The most ficqucnt cause 
of strangulation ls a constriction of the neck of the s ic oi a volvulus. 



ns "05 — Spontaneous left lumbar hernia in a man ageJ flftj two 3 ears T1 e swelling 
first appeared after a strain two jears before examination tumor has gradually increased 

(n sire and there is a slight Impulse on coughing Tl e mass consists mostly of fat and probably 
comes through the superior lumbar triangle A bandage was appl el operative treat nent being 


Differential Diagnosis — Lund ai hemn must be diagnosed from the fol 
lowing conditions 

rtfoccss — The pointing of an abscess in the lumbar region is favored bv 
the natural weakness of the lumbar triangles which are the thinnest points 
in the lateral and postenor regions of tl e abdominal will As a rule an ab- 
scess gives a historj of Pott s disease or other bone involvement it is soft and 
fluctuating and is not completelv reducible When it is emptied by pressure 
another bulge usual!} appears nearbv which is the pocket into which the pus has 
been forced 
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When the abscess is intramusculm and scry Voluminous, the fluctuation 
is difficult to delect Several cases hate been reported in which a lumbar hernia 
has been mistaken for an abscess and incised, resulting in a fecal fistula, which 
usually closed m time, if no complications developed 

Lipoma — As a rale, the diagnosis of Jipoma is simple, with little chance of 
miking a mistake This tunica is of very slow giowth, and can usually be lifted 
free from the surrounding muscles There arc no subjective symptoms 
Fibroma — A fibroma usually involves the muscle tissue, and while it is 
not so ficely movable ns a lipoma, the typical sj mptoms of henna arc lacking It 
is ordinarily impossible to differentiate fibroma fiom lipoma until operation 
Muscle Hernia — A muscle hernia docs not reduce, so to speak It dtsap 
pens, leaving no hcinml orifice that can lie felt In the finger 

Hematoma — Ilematoma usual!} gives a history of trauma, or it may be 
postoperative 

In all these conditions the subjective symptoms of intestinal obstruction or 
strangulation are absent, and the most striking sign of nonstrangulated hernia is 
lacking, viz, a reducible swelling that gives an impulse on coughing, leaving a 
definnblc ring on reduction 

Prognosis 

The prognosis for lumbar hernia is usually favorable Strangulation is 
not so frequent as in othei varieties In over half of the strangulated cases 
icportcd, reduction has boon accomplished by taxis, which was possible because 
of the large opening and the frequent absence of n sac 

The radical operation is the treatment of choice for children The results 
of bandage or truss treatment arc unsatisfactory because the hernia tends to 
increase in size as the child grows and it is difficult to keep the truss m place 
In patients past middle life, a small lumbar hernia causes little inconvenience 
and a truss is often fairly comfortable, as the active movements of the elderly 
arc naturally rcstneted and accomplished with little muscular cffoit 

Treatment 

1 Mechanical — Lumbar hernia is nearlv always reducible and can some 
times be controlled by a truss or bandage Mechanical tieatment is usually 
unsatisfactory as the hernia mci eases in size in spite of it, especially in clul 
dren 

2 Radical Operation — ■'When tlieie is a choice of treatment, and there is 
no contraindication in the age or health of the patient, the operation should 
always be done The same general principles apply in operating on lumbar 
hernia as in other hernias 

a Incision — The incision is usually made over the center of the tumor, 
beginning just below the twelfth rib and extending downward to the iliac crest 
It should be long enough to give a free exposure so that all bleeding points can 
be seen easily and caught with pressuie forceps Because of the thinning of the 
tissues, tlieie is less heinorihagc than in the oidinary operation for exposing the 
kidney 




Fig 100 — Dowel a operation for lumbar hernia (a) The line of Incision (b) Turning 
up a flap of fascia lata, and aponeurosis of gluteus maxltnua and tnediua muscles and sutur 
In" it to the lumbar fascia external oblique and latissimus dors! muscles fc) The flap sutured 
(d) Closing tl e remaining gap with a flap of fascia from the latissimus doral 
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b. The Sac . — The sac is never adherent to the shin. In large hernias it 
may he near the surface, but, as a iuIc, it is omcied by fat, and rarely by muscle. 
I£ it is not readily found, the dissection should proceed i cry cautiously, as in 
many cases there is no sae, and only a mass of subperitoneal fat which may 
represent the mesocolon is in its place. It is well to remember the experience of 
Turner, who found the colon immediately beneath the subperitoneal fat, and 
tore the outer coat in his search for a sac that did not exist The posterior part 
of the colon was not covered by pmtoneum, and it had e\ ideally become loosened 
from its attachments by the protrusion and retraction through the hernia open- 
ing, which accounted for the cavity felt al examination. 

c Fatty Hernia — When the henna consists only of a mass of subperitoneal 
fat, the pedicle is ligated, the tumor excised, the edges of the aponeurosis are 
overlapped, and the opening closed with interrupted or mattress sutures of 
silk or cotton 

d. Globing the Hernial Opening — Small hcininl openings can be closed with 
a purse string sitfutc and mi ovci lapping of the fascia, as is done with small 
ventral hernias. It is sufficient to imcit the sac without removing it, while 
in large hernias, it is best to resect the sac 

Large Hernial Openings. — Because small lumbar hernia is not trouble- 
some, patients do not often seek treatment until the hernia is large, when it 
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has become difficult to bring the muscular and fascial lav on. together over the 
orifice of the licmi l Often it is possible to detach a portion of the latissimus 
dorsi or external oblique muscle, and bung it over the opening and suture it 
Owen, in 1888, was the first to excise the sac and close the wound with buned 
sutures Bull overlapped the muscle and fascia, using kangaroo tendon 

Dowd first turned up a flap made of fascia lata and the aponeurosis which 
overlies the gluteus maximus and medias This flap was sutured to the lumbar 
fascia, the external oblique and latissimus dorsi muscles The opening still re 
maimng at the upper part of the wound was narrowed still moie bv suturing 
together the edges of the external oblique and the latissimns dorsi muscles 
These last sutuies were further reenfoteod bv a flap from the aponeurosis of 
the latissimus dorsi muscle which was turned forward and sutured to the 
aponeurosis of the external oblique The patient had no recurrence (Fig 206 ) 
Rishmillci closed the opening with a flap made bj splitting the anterior 
bonier o£ the aponeurosis of the latissimus dorsi The crest o£ the ilium was 
roughened m order to favor soft tissue attachment Interrupted sutures 
were used to approximate the intennl oblique to the inner split half of the 
aponeurosis of the latissimus dorsi A flap made from the outer split half of 
the aponeurosis of the latissimus dorsi was turned ovei the unenclosed niched 
area just above the ilium and sutured The superficial fascia was overlapped 
double breasted fashion Primarj union resulted and there was no recurrence 
An excellent method is to overlap freclv the flaps of the transversalis fascia 
Longer flaps can be secured bv crossing the flap incision at either end by short 
transverse incisions If the gap is large a flap of fascia is turned up from below 
the crest of the ilium The muscles aie brought together and the superficial 
fascia is sutured (Figs 207 and 208 ) 

Strangulated Lumbar Hernia— Opeiation should be done immediately 
without attempting taxis The hernia should be well exposed and dealt with 
as in strangulation elsewhere 
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CHAPTER XXVII 
OBTURATOR HERNIA 

Synonyms — Ileum fora minis ovalis (tic Garengcot) , herme sous pubi- 
ennc, antenoi iliac hernia (IIes«-clbach) , thyroidal henna (Cooper), opeoeele 
Definition — An obturator licrma ls one that passes through the obturator 
foiamen or canal m the os innominatum 

Historical 

The first case of obturator hernia was observed In Amaud de Ronsil, in 
1724, and reported to the Royal Academy of Sciences in Pans The members 
denied the existence of such a hernia and refused to approve his findings Two 
years later Duverney found a case of double obturator henna in the pelvis of a 
woman that he had dissected, each sac contained intestine, and the tumor was 
the size of an egg According to Iloenel, obturator hernia was described by 
Lc Maire in 1718, and was demonstrated in Berlin in 1734 by Cassebohm How 
ever, de Garongeot was the first to male a thorough study of this subject In 
1743 he read a paper before the Royal Academy of Surgery in Pam, reporting 
a case he had observed in 1733, and six others collected from the literature 
Camper desenbed the anatomv of this variety of hernia in 1762, and noted the 
tendency of the peritoneum to form a diverticulum m the obturator foiamen 
In 1768 G Amaud, the son of Arnaud dc Ronsil, reported a case of strangu 
lated obturator hernia m which he succeeded in l educing the intestine by taxis, 
only a small lump remaining irreducible This was the first patient successfully 
operated on In 1744 Gunz saw an obturator hernia of the bladder Dupuy tren, 
in 1819, diagnosed an obturator hernia, reduced it, and the patient recovered 
Laparotomy for strangulated obturatoi hernia was first used by Hilton in 
1848, by C'oulson m 1863, and by Godlec in 1883 Their patients died, and the 
operation fell into temporarv disrepute 

Because of the usual absence of a tumor, obturator hernia has always been 
misleading, and until recent rears, diagnosis was practically never made ex 
cept in ease of strangulation or at autopsy A majority of the cases of stran- 
gulated henna were diagnosed during the course of operations for intestinal 
obstruction 

Bnghseh, in 1891, was able to collect from the literature 135 eases of ob- 
turator hernia, .Tahoulay and Patel m 1889 found 33 additional eases In 1909 
Corner and Huggins stated that the total number of cases reported exceeded 
250 In the last few years, several eases have been diagnosed without opera- 
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tion, and the number of cases reported is inci easing each } car, so that the con- 
dition. is no longer consideicd a rarity 

Moj cr, in 1914, unite that with advent of the antiseptic snrgcrj there were 
as manj stiangulntcd obluratoi hennas omul m the ten jenrs following 1875 as 
wore heated m the hundicd and lift} jears preceding Milligan, and Kind 
scherf, m 1919, advocated the inguinal route for uncomplicated obturator hernia 
Canavcro reported his anatomical studies, and Roche his research on strangu 
lated henna, m 1930 Engherg, m 1932, published an excellent paper with 
case reports Cottalorda and Esearrns outlined the various operative measures 
for obturator lieinu, and Cordier, Coulouma, van Varscvcld, and Dauchj pub- 
lished their paper on the anatomy of obturator hernia, m 193G Wakclcy, in 
1939, reported 2 cases and pieseuled an outstanding and comprehensive treatise 
on the subject Ladwig, m 1941, reported a successful operation on n woman 
102 jears old, for strangulated obturator henna Bishop, Anson and Ashley, m 
1942, in a stud} of the obturatoi region, found 5 prcpenfoneal lipoma fous strue 
turcs in 132 bodv halves Salctb}, m 1944, rcpoi ted a successful operation for 
strangulated obtuiator hernia on n woman eighty three >cnrs of age Ever} 
month oi so foi two >enrs .she cxpci icnced the pam of tlie ITowship Romberg 
sjudromc Van Mcurs, in 1945, recorded a rare ease of strangulation of the 
ovar.v and tube 111 an obturator hernia Albanese, in 1945, reported a ease and 
wrolo at length on the difficulties of diagnosis Pern north, m 194G, observed 
o patient with obturator hernia and discussed the treatment of strangulation 
In the last few }cars many cases have lieen diagnosed before operation, and 
the number leported is increasing each jear, so that the condition is no longer 
considered a rant} 

Statistics 

In 1946, I collected from the literature 442 enses of obturator hernia 
Age —In 299 eases, the ages of the patients were given as follows 


Under 10 years 0 
11 to 20 years 3 
21 to 30 jears 10 
31 to 40 years 21 
41 to 50 yeaTS 33 
SI to CO years 58 
01 to 70 years 90 
71 to 80 years 02 
SI to 90 jenrs 14 
Over 100 years 1 
Adnlt 1 
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Sex and Site — In 33S eases, the se\, or the site of the hernia, or both, 
were given as follows 
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Duration of Strangulation — In 193 cases, the duration of the strangulation 
was given, that is, the amount of time that passed before the patient was re- 
lieved by taxis or operation, or before death 


1 day 16 

2 days 15 

3 days 31 

4 days 30 

5 days 22 

6 days 1 0 

7 days 12 

S days 21 

9 davs 5 

10 days 6 

11 davs 3 

12 days 2 

13 days 0 

14 days 0 

15 days 4 

16 ilars 1 

21 days 2 

28 dim 1 


193 

Sac Contents —In 125 eases flic sac contained the small intestine, and in 
37 cases the large intestine Among the viscera found in the sic were the ileum, 
jejunum, colon, sigmoid, cecum, appendix, omentum, bladder, ovary, fallopian 
tube, and uterus In one hernia theic was a volvulus of the small intestine of 
360 degrees, and m anothei ca«e, one of ISO digrtcs In one case of hernia 
of the colon there was a 300 degicc torsion of the colon in the abdomen, above 
the neck of the sac 

Diagnosis — Of the 230 patients who were treated In operation or who 
died of strangulation without operation, a diagnosis previous to operation or 
autopsy was made in only 53 

Hoiiship-Rombcrg Sign — The How ship Romberg sign was noted in 68 
c ises In many of these, the diagnosis was not made even with this characteristic 
sign present 

Results of Treatment — In this scuts of 427 cases the final results were 
given m 269 as follows 

Operation followed by recovery 109 

Operation followed by death 7D 

Death, no operation 81 

In 64 patients reported between 1900 and 1923, three died of strangulation 
without operation, 61 were operated on, and of these 23 died (37 7 per cent) 
and 38 recovered (62 3 per cent) 

In 12 cases the first operation was done for a supposed sti angulation of an 
inguinal or femoral hernia or intestinal obstruction, and a second operation 
was done later, with the result that 11 of these patients died and one survived 

Anatomy 

The obturator foramen is covered by an aponeurosis of interlacing fibers 
called “the internal obturator membrane,” which is attached externally to the 
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margin of tlie foramen, internally to the posterior surface of the ischiopohic 
inmus, below ami internal to the margin of the foramen TJie obturator mem 
brnne is sometimes deficient nlxnc, where the obturator \cssels and nene leave 
the pclws along the suhpubit groove, which runs oblifjueh inward and down 
ward Tlie obturator membrane is reenforced anteriorly by a fibrous lamina, 
which has its ougm in the trans\ersc Iigimcnt of the acetabulum and runs 
directlj mwaid parallel to the horizontal ramus of tlie pubis It is attached 
to the pubic hone and the lower part of the obturator membrane, this is the 
subpuhic fascia of Tcstut, 01 the external obturator membrane The result of 
this arrangement is that the two obtur dor membranes joined below nrc separated 
abo\c, in this arched space hennas maj lodge Tlie internal obturator mem 
branc is attached to the internal obturator muscle and forms a strong fibrous 
sheet with onlj one opening at its upper anterior portion for the passage of 
the vessels and none The external obturator membrane winch is attached to 
the external obturator muscle mn> picscnt irregular openings or it maj be 
fenestrated (Fig 209 ) 







OBTunvroit hersiv 


4G1 


membrane, reenforced by the obturator muscle, and its anterior nail is formed 
by the external obturator membrane and muscle This anterior nail maj pre 
sent several orifices m the fascia or muscle through which a hernia may make 
its exit 

The internal orifice is formed above, by the bony margin of the ascending 
ramus of the os pubis, and belou In the sharp edge of the internal obturator 
membrane It is firm and umieldmg, hardh admitting the index finger, and 
is the usual cause of strangulation in this region This orifice is covered by 
the parietal peritoneum, which is usunllv onlv slightly movable, and beneath 
it compact subpentoneal tissue is found 

The studies of Bishop, Anson and Ashley have demonstrated that the so- 
called obturator canal is not truh canalicular but is merely a culdcsac, the 
space that is left unoccupied bv vessels and nerve is small, and the outer avail 
of the fossa is lieav ily muscular 

The structures which nonnallv pass through the obturator canal in order 
of superposition are the obturator nerve artcrv and vein External to the 
pelvis and beneath the obturator extemus muscle, the nerve arterj and vein 
each divulc into an internal and external branch Any of these openings can 
serve as a hernial passage The obturator legion is covered in part by the 
obturator extemus and pcctmcus muscles (Tigs 210 and 211 ) 

Hernial Openings — The best classification of obturator hernias is that of 
Picqud and Poirier, which divides them into three vauetics according to their 
location 

1 In the Obturator Canal — This variety enters af the internal opening 
or internal orifice and passes out through the external orifice, accompanied by 
the internal branches of the obturator nerve, artery and vein It is in front 
of the external obturator muscle and is covered by the pcctmcus muscle (This 
is the most fi eqnent type of obturator hernia.) 

2 Between the Middle and the Superior Fasciculi of the External Obturator 
Muscle — -This hernia enters at the internal orifice and follows downward the 
route of the inferior branches of the obturator nerve, artery and vein The 
hernia passes between, and is held bv the upper and middle fasciculi of the 
obturator extemus muscle 

3 Betueen the External and the Internal Obturator Membrane — The her 
ni i enters the internal opening oi tlie canal and pisses downward between the 
internal and external obturator membranes It is behind and covered by the 
external obturator muscle In operating for tins ty pc of hernia, after the pec 
fincus is separated, it is necessary to go through the obturator extern us muscle 
to reach the hernia 

The Sac — The sac is formed by peritoneum and is forced downwaid into 
the canal by intraabdommal pressure Small liponns sometimes favor the 
descent of the sic 

1 Size of the Sac — Because of the narrowness of the obturator canal and 
the resistance offered by the obturator extern us and pectmcus muscles, the 
hernia is usually small and seldom palpable Large hernias are very rare 
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The anatomy of obturator hernia. 


Fis 210 — The structures pnssinfr through the obturator canal in the order of their super- 
position behind the hernial sac are the obturator neive artery and vein. 

Fig 211 — Hernia in the obturator canal This is the most frequent type of obturator 
hernia The sac lies on the obturator esternus muscle and Is covered by the pectlneus The 
obturator nerve is seen directly behind the sac 
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2 Contents of the Sac — Small intestine is usually the sole content of the 
sae, omentum is seldom present Partial sti angulation or Richter’s hernia is 
common 

There are a few eases on reeord in which the ovary' and the fallopian tube 
hare been found The nongraud uterus Ins been ohsened as in Kronlem's 
case in a woman, aged seventv y cars, who was operated on for strangulated 
right obturator hernia The sic contained a coil of small intestine, the right 
ovary and tube, and the greater pait of the uterus 

A portion of the bladder has been found a few times, the appendix is a iare 
content 

Relation of the Hernia to Nerve and Vessels — The none and vessels run 
between the peritoneum and the tiansvcrsulis fascia 

1 Artery— The position of the alters is variable It is usually behind 
the neck of the sae and to its outei side Enghsch found that the position of 
the obturator artery was mentioned in 28 eases, it lay to the outer side of the 
sac in 13 cases, behind it m 9 and to the inner side in 6 These aie probably 
hernias of the first variety, with the sac situated anteriorly and internal to the 
aiterj', if the latter comes from the internal iliac, which is its usual oiigm In 
this \nnctj the sae rests upon the vessels, while m the second and third varieties 
the vessels usually lest on the sac 

On account of the anastomosis between the epigastric and the obturator 
arteries, there is often on arterial leaf circle around the neck of the sac These 
vessels arc small and of little importance, when the obtniatoi comes from the 
internal iliac and the epigistzie from the external iliac When a branch of the 
deep epigastric aitcry replaces the ohtumtoi artery the vessels arc in a danger 
ons position 

In about 10 per cent of all eases an abnormal obtuiatoi artery passes in* 
ward in front of the femoral ring, then arches downwnrd to the inner side of 
the ring and lies on the lacunar ligament The opcrntoi should be on the look 
out for the artery in this dnngerous position when operating for strangulated 
femoral hernia, so as to a\oul dividing it aocidcntnlh It is not very unusual 
to find a complete aitcnal circle around the neck of the sac, as in the case de 
scribed by Borck 

2 Ncrie — The obturator none is usually on the outer side of the sac and 
above the artery which it accompanies Sometimes the nerve is separated from 
the artery by' fascia, when this happens, it is usuallv due to pressure of the 
hernial sac According to Jaboulay and Patel, when the obturator nenc leaves 
the canal it expands into a trellis like network which delaxs the pi ogress of the 
hernia, and often the nene fibeis can be seen holding back the hernial sae 
Fredet saw a case in which a branch of the ohtuiator nerve made a furrow on 
the external surface of the sac, and he advanced the ineenious hypothesis that 
as a hernia increased in size, the nerve was displaced to one side, and as the 
pressure was removed from the nerve, the referred pain along the course of 
the nerve disappeared While the nerve is usually on the outer side of the sae, 
it may' be m front, or rarely behind, or to the inner side of it Maeready states 
that in 21 cases the nerve was behind the sac 3 times and on the inner side twice 
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The downward com sc of a hernial sac maj bo arrested by n branch of the 
obturator nerve, usual!} the anterior one Traction on tins nerve may cause 
pam, and even symptoms of paralysis, referred down the inner side of the thigh 
to the Knee These symptoms disappear as the sac emerges from the foramen, 
and leaves the nerve behind it In some instances, the nerve offers such re 
sistancc that the hernial sac is dnqrtcd from its direct course, and lodges be 
hind the obturator extennu muscle The nerve sometimes circles part!} around 
the neck of the sac In the pelvis, it is outside and above the neck, while ex 
ternal to the obturator foramen it lies below the sac 


Etiology 

Predisposing Causes. — Sex — Obturator hernia occurs six times more fre 
quentl} m women than m men Pregnancy is an important factor, because 
it sometimes leaves the parietal peritoneum relaxed Another cause m women 
is the larger pelvis which inclines more obliqucl} than that in men, and the 
relative!} larger swe of the obturator foramen The transverse diameter of the 
obturator foramen is nearl} nlwavs greater in women than m men, in men the 
average is \% inches (31 cm ), while in women it is 1% inches (4 cm ) in 50 
per cent of the eases, and it is moie oval in shape in women than in men 
Relative frequencj in men and women 


Bergir 318 ca«e3 

Liltotte 90 cos w 

Pimbet 73 coses 

TImIe 20 ca«e« 

Mejer 56 cases 

Watson 323 ca^es 


16 men 

7 men 

8 men 

4 men 
53 men 


15 25 
7 77 
10 95 
7 69 
714 
35 85 


Age — As a rule, ohturatoi hernia occurs earlier in men than m women; 
though it is ver} rare m either sex under fifty years of age The }oungest 
patient recorded was twelve }ears old Of the 442 eases I collected, the ages 
were given m 299, and it was most frequent between sixty and sevent} }ears 
of age 

Umunatmn — Tiflat, m 1872, was among the first of the earlier wnters 
to remark upon emaciation as a cause of obturator henna Loss of weight 
causes a slirinl age of the fatty tissue m the obturator canal, thus favoring the 
entrance of a hernia Fiftj five per cent of the eases of obturator hernia on 
record have occuircd in women between sixty one and eighty j ears of age who 
were very thin, often from recent loss of weight 

Congenital Predisposition — Congenital predisposition is a factor m obtn 
rator hernia The obtuiatoi foramen has been examined frequently in the 
dissecting room, ami also in the course of laparotomies. Sometimes there is 
an opening with a pouching of the peritoneum through the obturator canal, 
that m some instances is large enough to admit the tip of the finger, but there 
is no evidence of hernia 

Other Causes — Other predisposing causes are chronic bronchitis, cm 
ph}sema, and laborious occupations Vinson believes that pelvic peritonitis 
may favor the later development of an obturator hernia Punbet mentions pre 
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vious attacks of ascites which may have left the obturator canal patulous thus 
favoring the formation of a hernia 

Accidental Causes — Often the cause of oh tun tor henna is unknown Some 
times it is clue to direct mjurv for instance lifting a weight a fall from a 
height or a crushing blow or it may be due to indirect causes such as straining 
at stool coughing or sudden exertion Karel} its onset is coincident with tl e 
appearance of an inguinal or a femoral henna 

Symptoms and Diagnosis 

Reducible Obturator Henna — When there is no tumor small reducible 
obturator hernias arc seldom diagnosed unless they arc accompanied b} gas 
tromtestinal sjmptoms or pain along the course of the obturator nerve Tho 
point of exit is dceplv placed and tho henna usually descends between the 
obturatoi externus and the pcctincus muscles and lies beneath the adduetoi 
longus and pectineus The henna must he large to be palpable and should 
always he felt for on the inner side of the thigh There may 1 c a slight poorly 
defined tender swelling located below and internal to the femoral opening 
which suggests vaguely the signs of a reducible henna Sometimes the patient 
can feel the hernia slip out and is casil> able to reduce it himself as m the case 
reported b} McMahon Lar^c reducible obturator henna is very rare There 
are only a few cases reported in the literature such as those observed by de 
Gnrengeot Berard and Mason 

Gastrointestinal symptoms that may lie present are constipation occasional 
attacks of nausea vomiting and colic 

In the case of double obtuiator hernia reported by Von Zwalenburg the 
openings were approximately the same size, although during the attacks of 
colic the pain was more severe on the right side At operation it was found 
that a mass of fat had partial!} occluded the left canal so that less intestine could 
enter it and this probably accounted for the milder decree of pain on the left 
Bide 

Pressure on the obtuiator nerve maj be manifested by numbness or cramps 
in the thigh or leg which are relieved b} changing position This symptom is 
more often present and is moie severe in strangulated hernia but when it is 
found in reducible hernia it is the most important s>mptom and in some m 
stances it alone has led to a correct diagnosis 

Strangulated Obturator Hernia — Strangulation in obturator hernia is very 
frequent because of the unyielding nature of the internal opening of the ob 
turator canal— the l on} wall above and the sharp edge of the firm inelastic in 
ternal obturator membrane below The point of constriction is almost always 
at the neel of the sac where it is pinched b} the internal obturator membrane 
Strangulation is occasionally caused by the external obturator membrane or by 
intrapcivic constrictions 

The symptoms may be intermittent suggesting a partial enteroeele or con 
tmuous pointing to a complete strangulation When strangulation is com 
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plctc gangrene and perforation appear enrh Partial entcrocele freqnentl> 
occurs but unless the s>mptoms are suflik tenth severe to necessitate operation 
it is seldom diagnosed 

Examination — The examination should lie made in a well lighted room 
Sometimes a slight bulge or fullness can be seen in the obturator region when 
no tumoi can lie felt TiVJth the patient in the dorsal position the pcctmeus 
adductor longus and ol tuiator extemus muscles arc relaxed bj flexing ad 
ducting and rotating the thigh outward W ith tl c patient m this position 



Tig '1* — Tl c ana ton y an 1 (ling nos a of obturator hernia Showing the relations of 
the aao to the obturator and peetlneus muscle* The hemi-i can son ctimea be felt as a. tender 
nass at the obturator foramen by d git'll exam net on through the rectum or the tag na 


a tumor or sensitive spot can almost tlwnvs be felt if a hernia is present It 
is painful tense and irreducible The hernia maj sometimes be diagnosed bv 
means of a rectal 01 vnginil examination (I ig 212 ) In strangulation there 
is pain o\er the obturator region which is increased wl en the obtuntor ex 
temus muscle is put on the stietch bv abducting and rotating the thigh inward 
Pressure on the Obturator Nerve — I am along the course of tl e obturator 
nerve is tie most important sjniptom of obtuiatoi I erma and is present m 
more than 50 per cent of all cases Attention was first called to it by Ilowship 
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in 3840, and again by Romberg in 3845 and it is known as the Howship 
Romberg sign However, de Garengeot stated that in the case he observed in 
1733, traction on the tumor per lagmam caused pain m the knee The pain 
may he a dull ache extending down the inner side of the thigh to the knee, 
occasionally as far as the middle third of the leg, and rarch to the great toe 
This symptom is most often noticed in strangulated hernia, and the pain is 
more severe than niton the hernia is reducible In a few instances pun has 
radiated to the hip joint The limb is usually kept in a sermflexed position 
and movement is painful In others, it may take the form of a neuntis, vary 
mg in intensity from a mild pnckling, tingling burning sensation to the se 
\ crest of cutting and shooting pains It is usually niteimittent, and change 
of position affords temporary relief In a few nses it has been continuous 
in character and so sevcie as to result in partial pnialysis of the extremities 
This sign is absent when the nerve lies to the inner side of the sac where it is 
free from pressure When the nerve is dislocated or pushed out of the wav 
by the advance of the sac, and the pressure removed the sign of referred pam 
will be absent Franklin s patient experienced a continuous pain ovci the oh 
turator nerv c for a period of four day s 

In the case reported by Milligan the patient complained of pam in the 
right thigh over the innei portion of Scarpa’s triangle with indefinite tender 
ness over the inner and upper portion of the peetmeus muscle These symp 
toms were aggravated many times during the day and once or twice at night 
by any sudden turning of the leg outwaid while the patient was asleep Van 
Zwalcnburg’s patient could assume the knee chest position for a few minutes 
thereby relieving the colicky svniptoms the referred pain along the course of 
the obturator nerve, and the tenderness in the obturator legion 

Marshall's patient complained of a burning pain mei easing to a stinging 
ache, which was refened to the doisum of the penis and down the inner side of 
the left knee, encircling the patella when at its worst It was associated with 
localized tenderness ovci the obturator region and had been pzesent for two 
vears It was usually relieved bv walking stooping nnd moving around, sitting 
down for fifteen to twentv minutes and by Ivmg m bed 

Stones’ patient noticed a pnckling, burning sensation m the right iliac 
region, radiating down, the inner side of the right thigh This pam, which 
had occurred several times during the two previous years and had lasted one 
or two days, was the only sign of obturator hernia until the sudden onset of 
obstruction 

Differential Diagnosis 

In many instances obturator hernia is discovered during an operation for 
intestinal strangulation, in otheis the symptoms are believed to be due to a 
femoral, inguinal or umbilical hernia or intestinal obstruction winch is op 
erated on, while the strangulated obturator liemia is oveilookcd and not dis 
covered until a second operation for the unrelieved svniptoms or at autopsv 
This happened in 18 of 442 cases of obturator hernia which 1 collected from the 
literature 
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Obturator liemins arc sometimes bilateral or combined with other hennas 
m this region, especially femoral In both Olnaics’ and Rischbieth’s patients 
the obturator licmia was complicated by sciatic licnna Both obturator canals 
should always be examined Rarely there is a strangulated obturator hemtt 
on one side, and a nonstranguhted one on tlic other, several cases of double 
obturator hernia are on record 

Femoral Hernia — Obturator hernia ls more frequent!} mistaken for fern 
oral hernia than for anj other variety The obturator hernia is below and 
internal to the femoral opening, and comes from beneath the pectineus In 
femoral hernia the How ship Romberg sign is absent, and bimanual examine 
tion shows that the obturator canals are free The patient rcpoited by Me 
Mahon gave a history of obturator hernia for four ycais, which he could reduce 
previous to the occurrence of strangulation In spite of the typical symptoms, 
a positive diagnosis could not be made until laparotomj was performed 

Penneal Hernia — Perineal hernia makes its exit below the arch of the 
pubes, and as its course is different, thcic is little chance of confusing it with 
obturator hernia 

Adenitis — Adenitis maj raiclv occui m the obturator region, but the 
presence of other enlarged glands will sene to exclude obturator hernia 

Psoas Abscess — Psoas abscess appears above the pectineus, and is soft, 
fluctuating and painless, and the history serves to distinguish it from obturator 
hernia Pimbct mistook an abscess situated beneath the pectineus muscle for a 
strangulated obturator hernia 

Vancose Veins — A saphenous vanx or arteriovenous aneurysm may oc 
cur in the obturator region, and tlic diagnostic signs arc the same as when the 
condition is found elsewhere 

Pam Along the Course of the Obturator Nerve — The How ship Romberg 
sign is the most important symptom m the diagnosis of obturator hernia, but 
there arc several other conditions m winch it may occur Hhcwnatnm is mfre- 
quentl} confined to the inner side of tlic thigh, and there is often a history of 
involvement of other regions The How ship Romberg sign is sometimes mis 
taken for rheumatism in the eldeily, and especially in those subject to it 

Neuralgia — Simple neuralgia of the obturator nerve is rare, occasionally 
the anterior crural nerve is affected, and the pain and tenderness involve the 
front of the thigh as far ns the knee or follow the saphenous branch down the 
inner side of the leg as far as the great toe Sometimes this is associated with 
sciatica — or neuralgia in othei parts of the body 

Other Conditions — In sacroiliac or hip joint disease, the first sj mptom may 
be pam on the inner side of the knee Malignancy of the cecum and sigmoid 
pelvic peritonitis and pciunetritis, by pressure on tlic obturator nerve in the 
pelvis, may cause a referred pain dou n the inner side of the thigh 

Internal Hernia — The history of recurrent attacks, which Meyer com 
pares to the stages of "attack” and ‘ ‘interval' in chrome appendicitis, will 
help to distinguish a strangulated internal hernia from an obturator hernia 
Possibility of Making a Diagnosis — In the senes I studied, 269 patients 
were treated bv operation or died from strangulation Of these a diagnosis was 
made in only 58 (21 5 per cent) 
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Prognosis 

The course of nonstinngulatcd obturator hernia is one of intermittent at 
tacks of partial obstruction, which tends to become progressive!} worse, eventu- 
al!} ending in complete strangulation The mortalitj of strangulated obturator 
hernia is high, therefore the prognosis is always grave Gangrene of the in- 
testine occurs carl} and lias been found m 25 per cent of the cases that have 
come to operation As our Knowledge of obturator hernia increases and we are 
able to make the diagnosis carl}, sometimes before strangulation occurs, the 
mortality rate is decreasing In Graser’s collection of 11S cases, reported be 
fore 1890, the moitalitj rate was 78 81 per cent, Macrcady in 1892 placed it at 
84 25 per cent, and Rose in 1893 give it at 78 75 per cent In my senes of 269 
patients who were treated with or without operation there were ICO deaths 
(60 per cent) Sixtv four of these were repotted between 1910 nd 1923 Three 
patients died without operation 61 were treated b\ operation and of these 38 
survived and 23 died (37 7 per cent) Recurrence is to be expected in about 
10 per cent of the cases operated on bv laparotomv Bj the obturator route, this 
figure is a little higher both for recuncnce and foi mortality 

An operation for the iclief of strangulated hernia should always be fol 
lowed bj a radical opeiation to close the obturator opening Several instances 
arc on record in which the strangulation lias recurred when the radical operation 
lias been neglected To lessen the tendency to recurrence the patient should 
be made to gam in weight 


Treatment 

Simple Obturator Hernia — In carl} times lcdmiblc obturator herma was 
never correctlv diagnosed, nsualh being mistaken for femoral hernia The 
treatment consisted of a bandage and in 1S04 Cooper advocated the femoral 
type of spring tiuss, with an extra thick pad to make firm pressure on the thigh 
"With oui mcieased knowledge of the patholog} of obturator hernia, we 
know that truss treatment is not safe, even if the truss fits and holds the hernia 
in position, because there is the ever present danger of strangulation Me 
Mahon’s patient had worn a tmss that was fairli comfortable and had held 
back the henna for four vears before strangulation suddenly occurred In 
man> instances the truss is uncomfortable and cumbersome, and the patient 
refuses to weai it The ladical operation should alwajs be advised 

Strangulated Herma — Taxis— It is always dangerous to attempt taxis, 
because gangrene sets m carl} and the dauger of rupturing the intestine is 
great Immediate operation without preliminary taxis is to be recommended 
One of the earliest cases of strangulated obturator hernia that was treated by 
taxis was described by de Garengeot in 1743 After raising the pelvis and the 
knees, the tumor was nibbed from below upward, and the intestine slowly re 
turned as the tumor, which was 5 to 6 inches (125 to 15 cm ) in length, gradn 
all} disappeared The patient felt a gurgling sensation in the abdomen, and 
the pain and vomiting which had been present for three da}s suddenly ceased 
The best method of taxis is as follows The patient’s thigh on the affected 
side is slightl} flexed and everted so that the outer side of the knee rests lightly 
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on the bed mid the pehis is raised While an assistant compresses the hernia 
the phjsieian with one hand on the pubes attempts to force back the intestine, 
and with a finger of the othci hand in the vagina or the rectum endeavors to dis 
engage the loop of strangulated intestine 

Opcratnc Tieatment — Ihuc are two routes for operating on obturator 
hernia the abdominal and the obturator and in certain instances it is necessary 
to use both 



rig ■’13 — Ab loro Inal operation for strangulate! o! turator 1 ernia The point of co 
strlcllon is located by following tl e proximal or distal loops of Intestine dona to 0 e obturator 
foramen Traction on tl e loop must be very gentle as there Is at nays danger of tearing the 
boa el If it is gangrenous 

Abdominal Route — I aparotomj is the operation of choice because it per 
nuts resecting the intestine in case thire is gangrene without the necessity of 
making a second incision winch would be required if the obtuiator loute were 
used There aie other advantages of the abdominal approach It enables the 
operator to confirm the di tgnosis promj tlv it permits mi easier reduction of a 
nonstrangulated hernia it allows a s-ifei handling of gangrenous intestine there 
is Jess danger of accidental hemorrhage irom the obturator artery and the op 
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c ration cm 1 c carried out more rapidlv than bv the obturator route "Wakcley 
also emphasizes the advantages of the abdominal route 

Operation — The patient is placed m the Trendelenburg position If there 
is any question rcgai ding diagnosis n median incision below the umbilicus is 
used If the hernn has been definitely diagnosed a lateral rectus incision is 
made on the same side as the hernia All the possible sites of herma arc ex 
nmincd The strangulated obturator hernia is located b\ following down the 
afferent and efferent loops of intestine and the const noting ring gently stretched 
with the fingei a grooved dircctoi or by inserting a hemostat and carefully 
spreading the blades (I ig 213) If the aitcrv can Ic plainly seen on the 
outer side of the opining the constriction cm be slightly nicked downward and 
inward Triction on the strangulated loop must be verv gentle as there is 
always danger of tearing gangrenous bowel Eccles reported a ease in which 
this accident occurred W bile mal mg gentle traction on the strangulated loop 
it suddenly gave way leaving a g mgrenous opening in the intestine the size of a 
three penny piece 



Fig ->14 Fff lo 

Vb Ion nil op^rat on lor obturator hernia 


Fig *H — T1 e sac Is inverted and a 1 gature pas ed aroun 1 Its base If the sac Is large 
a part of It la resected 

Fig "15 — The remaining portion of the sac Is foiled on It- elf to form a plug which 
Is fastene 1 by Interrupted sutures over the obturator foramen 

The strangulated loop is usually very small and reduction is aided bv 
having an assistant press ovei the pectmeus muscle from the outside while 
the operator makes ti action ciutiouslv to release the strangulation If gan 
grene is probable it is adv isable to hav e the field walled off by compresses and 
intestinal anastomotic clamps placed on afferent and efferent loops of intestine 
The strangulated loop of intestine if viable is returned to tl e abdomen if the 
gangrenous area is small it should be mvagmated and closed over with in 
terrupted Lembert sutures If intestinal resection is necessary an end to-end 
anastomosis can be done or if the patient s condition is serious the Murphy 
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button can be used The portion of intestine tint lias been inverted or lescctcd 
is covered over by a flap of omentum which is fastened in place by a few sutures, 
this lessens the dangers of leakage and adhesions 

The Sac — The simplest treilmcnt of the sac js to invert it, by seizing its 
lower end with a forceps and making traction A ligituie is placed around the 
base, and the whole or a part of the sac is resected, or several sutures can be 
passed tluough the sac and tied, and the ping thus formed is stitched over the 
obturator foramen (rigs 214 and 215 ) 

In ease the sac cannot be im cited, as much of it as possible should be freed 
from the canal, and the edges sutuicd togcthci to dose the opening Corner 
and Iluggins reported a case in a woman who had thicc operations for recurrent 
strangulated obturator hernia At the first two operations no attempt was 
made to close the opening on account of the poor condition of the patient, at 
the third opciation the intern rl opening of the obturator canal was closed and 
there was no further trouble Short closed the canal with a piece of rib 

Obturator Route — The obturatoi route is used less frequent]} than the 
abdominal, although it is still piefcired by some operators The pelvis of the 
patient is elevated on a sandbag and the thigh flexed and abducted The femoral 
artery is located, and at a point midway between the artery and the spine of the 
pubis an incision 3 or 4 inches (7 5 or 10 cm ) long is made, with its center over 
the tumor According to Treht, the mcision should be 35 mm internal to the 
femoral artcr}, which is about the same ns Lejars’ directions of V/ 2 inches 
(3 7 cm ) internal to tlic femoral artery The subcutaneous tissue and fascia lata 
are divided If the saphenous vein is m the way , it is divided between ligatures, 
at the upper edge of the adductor longus, the external puilic aiteiy is sometimes 
encountered, and it can also be divided The nppei border of the adductor 
longus is retracted down wait! and inwaid The peetineus muscle is located, 
and the space between it and the adductoi longus is opened, if this does not 
give a good exposure, the peetineus muscle can be cut transversely The nerve 
will be found coming tluough above the obturator muscle or tluough its upper 
fibers 

The hernial sac must be opened and the contents inspected before the con 
strict ion is divided oi the hernia l educed If there is gangrene, laparotomy 
should be performed and the intestine ticated from above If the contents 
are viable, the constriction can be stretched by pulling downward and inward 
with the finger or by introducing a closed hemostat and carefully separating 
the blades (Fig 216 ) If this is not sufficient to peimit reduction of the 
hernia it is necessary to inewe the interna! obturator membrane winch is cans 
mg the strangulation. The arteiy should be located and the membrane 
cautiously nicked at a point where there is no dangei of hemorrhage The 
artery is usually behind and below but sometimes it is in front, and rarely 
an arterial circle may surround the obturator opening The constriction must 
never bo divided until the artery is felt or seen, serious hemorrhage may occur 
if the artery is accidentally wounded With the hernia reduced, the sac may 
be dissected out, ligated and excised Stiater suggested closing the obturator 


) 
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canal with n flap *4 inch (l*\i cm ) wide and about 3 inches (7 5 cm ) long 
taken from the inner side of the i cctmeus muscle It is drawn through the 
canal bj an aneurjsm needle or a heavy suture and the wound closed This 
method has been successful Ij used b> Kindi 



FIc 210 — Operation by tl «■ obturator route \fter the skin and subcutaneous tissues 
are dl\lded the I ernla is exposed by retracting the pcctlneus muscle outward and the adductor 
lcmpus inward The con«trictlon can oft n be stretched sufficiently by pull ne downward and 
Inwarl with the Index finder to permit tie reduction of \iable intestine 


Combined Operation — Oceasionallj when the obturator operation is un 
dertaken it is also ncccssarj to (pen the abdomen from abo\e to treat strangu 
lated intestine or to control licmonhagc oi to close the internal opening Corner 
and Hudgins ha\c reported a case in wl ich the internal opening could not be 
closed through the obtuiatoi incision and it was nece&sarj to perfoim a lap 
arotomy and insert the sac bv pushing it up from the outside Jaboulay and 
Patel icportcd two instances in which the obturator operation was done and 
in both the intestine was so tightl} constricted that it was necessary to open 
the abdomen from abo\e to relieve the strangulation Albertm encountered a 
Richter s hernia which could not be reduced through the obturator incision so he 
prolonged the thigh incision upward and opened the abdomen aboie the inguinal 
ligament 

Radical Cure — In the last few sears owing to unproved methods in diag 
nosis nonstrangulated obturator licinia is being more frequently recognized 
and treated by radical operation 
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Inguinal Route for Obturator Hernia — The inguinal route for obturator 
hernia has rercntlj been used wiih success In Milligan and l>> Kindscherf 
Milligan made an oblique incision pmallcl to the inguinal ligament and just 
above the mnei end of it, exposing the external abdominal rmg and the at 
tachmcnt of the external oblique aponeurosis to the inguinal ligament The 
aponeurosis nos incised m the line of the skm incision, and the upper part re- 
ti acted The spermatic cold Mas drown upward ont of the waj, the external 
iliac vein located and the fctnoial ring defined The peritoneum was retracted 
upward from the pubic bone, and tbc obturator foramen could be seen nnd 
felt about one inch (25 cm) behind the femoral rmg, the obturator nenc 
could be plaml> seen The hernia was iionstrnngulntcd and had reduced itself 
spontaneous!} , the sac was cnsil} inverted and obliterated 1>> suturing 
Kindscherf concluded that this method of approach is especialh adapted to a 
nonstrangulntcd hernia, but he docs not recommend it for the strangulated 
variety because it docs not provide enough room to deal expcditiouslv with a 
gangrenous intestine 
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CHAPTER XXVIII 
SCIATIC HERNIA 

Synonyms — Sacrosctatic henna ischintic hernia gluteal hernia hernia 
lncisurac ischiadieae ischiocde 

Definition — A sciatic hernia is one that nnkes its c\it through the gieatcr 
or lessei saeroscmtic fmamcn It is tic innst of ill 1 trims I was able to find 
onlj 33 cases m the hteratuic 


Historical 

Sciatic hernia was pvobablv first olscncd b> Acidier m 1753 In 1757 
Haller described a sciatic hernia containing a portion of the bladder and m 
1759 m tbe course of a dissection of a ftnialc Camper found a sciatic henna 
which contained an ovarj Schreger m ISIS observed two eases of congenital 
sciatic hernia In one ease the tumoi was lounded an 1 el islte following 
strangulation it had ulcerated and a foeal fistuh had fumed In the second 
ease theie was a round tumor with a pedicle the hernia was irreducible and 
was operated on bj mistake foi a evst and the patient died Alcinel m 1849 
saw a mass tbe sire of a fist on tbe right buttock of a newborn infant He opened 
the tumor which was cvstic and it also contained a loop of intestine the child 
died Ivnuppel in the same je ir saw a sciatic hernia in a man aged thirty 
three jears it was soft and reducible and descended to the middle of the thigh 
Chemeux m 1890 reported a sciatic hernia of the ovaij and about the same 
time Selnllbath observed the ease of a vuman who died from strangulation of 
sciatic hernia at autopsy, intestine and ovary were found m the sac Crosslc m 
1S73 saw a sciatic hernia which was caused bj a strain 

Fowler in 1902 reported the first case of sciatic hernia of a Meckel s 
diverticulum Maichctti m 1919 observed a sigmoid diverticulum Fcrrj 
in 1920 lecorded a strangulated sciatic hernia complicating pregnane} 

Brodnax in 1924 found a Meckel s diverticulum in a sciatic liemia 
Yillechaise and Jean in 1925 leported the case of a woman with sciatic hernia 
who had had previous attacks of sciatic neuralgia reivers in 1930 obseived o 
man with sciatic hernia and reviewed the litciature AYakelcj in 1938 saw a 
woman with a mass m the gluteal region which he diagnosed as a sciatic leuua 
before operation Bonnev in 1940 reported a sciatic 1 emn that had been 
observed m the dissecting room 


Statistics 

In 1946 I collected 35 eases of sciatic liemia from the literature 
Age— In 32 of the 35 eases I collected from tl c literature the ages of the 
patients were as follow a 
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Under 1 yeir 4 
1 to 10 yevrs 1 
11 to 20 years 0 
21 to 30 years C 
31 to 40 years 7 
41 to 50 'cars 0 
51 to CO years 4 
Cl to 70 years 0 
71 to go years 1 
Child 1 
Adah 1 


Sex and Site — In 31 cases tfic sex of Ihc patient and the site of the hernia 
were given as follows 


SIDE NOTOIVFN 


Anatomy 

Course of Sciatic Hernia — A sciatic hernia may escape through the 
gieater sacroseiatic foramen or through the lesser sacrosciatic foramen It 
males its exit most frequently through the greater sacroseiatic foramen, above 
the pyriform is muscle Before the hernia enters the sacroseiatic foramen, its 
position is in the pelvis, in front of the pyriformis muscle and sciatic nerve 
After passing through the sacroseiatic foramen, it ciosses over the ncr\c and lies 
behind it, and is covered by the gluteus maximus muscle and fascia As the 
hernia enlarges, it passes into the thigh at the lower border of the gluteus maxi 
mu.$ muscle, or it may pass forward toward the groin, above the trochanter 

The course of sciatic hernia is toward the buttock and thigh, and it is con 
fined to the side in which it makes its appearance It cannot extend upward, 
because of the attachment of the gluteus maximus muscle to the ilium and the 
lumbar fascia, and it cannot extend forward, on account of the gluteus mcdius 
and gluteus minimus The hernia is jircrentcd from extending backward and 
inward by the absence of subcntancous tissue, and the mass of nuisc/c fibers, 
which have their insertion in the region of the coccyx and anus The natural 
course of sciatic hernia, therefore, is downward, with the sciatic nerve This 
is the path of least resistance because there is an abundance of loose areolar 
tissue in the thigh which offers only slight restraint The henna sometimes 
forms a hard mass beneath the muscles in the middle of the thigh, and in rare 
instances it may reach the leg The tumor may be as small as a pigeon’s egg 
or as large as a man’s head (rig 217 ) 

The sacroseiatic ligaments divide the sciatic notch into two foramina, the 
greater and the lesser The greater sacroseiatic foramen is hounded above and 
in front by the posterior border of the os mnominatum, behind, by the great 
sacroseiatic ligament, and below, by the lesser sacroseiatic ligament The 
lesser sacroseiatic foramen is bounded in front, by the tuberosity of the ischium, 
above, by the spine and lesser sacroseiatic ligament, and behind, by the greater 
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sacrosciatic lig intent The greater sacrosciatic foiamcn is divided into two 
parts In the pjnformis muscle which passes through it Above this muscle, the 
gluteal vessels and the supcnoi glutei) nerve leave the pelvis, below it, the 
sciatic arterj vein and lieivc the intern d pudic vessels and nerve, the inferior 
gluteal nerve and the nerves to the obturator mtenius and quadratus femora 
muscles 



Fig 217 — Course of sciatic hernia The hernia usual!) passes downwar 1 Into the loose areolar 
tissue of the thigh It may attain U e sire of a man a I ea 1 

Varieties of Sciatic Hernia — Sciatic hernia is most conveniently divided 
into three varieties the supiapjramidal which apj ears through the great 
sacrosciatic foramen above the pj nformis muscle the suhpyramidal which also 
comes through the great sacrosciatic forameu but is below the pjriformis 
muscle and the subspinous which males its exit through the lesser sacro 
sciatic foramen below the spine of the ischium In strangulation the point of 
constriction is at the opening between the bone and the sacrosciatic ligaments 
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1 Suprapyranuddl Hernia — The suprapjnnudil hernia lies to the outer 
side of the gluteal arteiy and is bounded above, bv the posterior border of the 
os mnominatum, and below and extcmallj, bj the pyriformis muscle 

2 Subpyranudal Hernia — The subpv ranndal hernia lies on the inner side 
of the sciatic none and artcrj, and the internal pudic vessels It is bounded 
above, bv the pjrifomm muscle, and below, bj the superior border of the 
greater sacrosciatic ligament 

3 Subspinous Hernia — The subspinous henna is bounded above, by the 
spmc and lesser sacrosciatic lignmuit behind, by the greater saerosciatic liga 
mcnt, below and e\ternall>, b\ the bom arch which is cohered bj the tendon 
of the obturator mtemus muscle The intcrnnl pudie v esscLs and nerve lie to 
the outer side of the hernial sac 

Frequency of the Vaneties — Of the 35 cases I collected from the literature 
1G were suprapyramidal, 7 subpjramidal, and 1 subspinous (In the remaining 
eases, the vanctj was not mentioned ) 

Contents of the Sac — The most frequent content of the sac is small m 
testme, sometimes omentum oi large intestine, ovaiy, tube, and bladder are 
found In the cases I collected the contents of the sac were given in 22 as 
follows 

Small inle-lme 1 1 

Small mtestir e and 1 lad kr 1 

Bladder 1 

Ov ary 2 

Ovary and tabe 2 

Sigmoid 2 

Colon 2 

Meckel’s divertitulum 1 

Etiology 

Predisposing Causes — In 1811 Monro suggested that sciatic hernia might 
be due to a congenital defect Of the 35 eases I collected six patients were 
bora with sciatic hernia Other predisposing causes are traction due to 
tumors in the gluteal region, relaxation of muscles constipation strain and 
laborious occupations 

Sex — Sciatic hernia octxrrs. with ncarij eqtia’i irequeucj m the two sexes 
In women it has usually been found in those who have had one or more 
pregnancies 

Age — The oldest patient on record was seven tv two jears Most of the 
men were between tlurtv and fort} while a majontj of the women were past 
forty years 

Accidental Causes — The most frequent accidental causes of sciatic hernia 
are direct and indirect injury Any operation m the gluteal or sacral regions 
may be followed by postoperative hernia 

Symptoms and Diagnosis 

1 Reducible Sciatic Hernia — -Ihe symptoms of small sciatic hernia are 
alvvajs obscure unless there is a tumor There maj be onlv a slight swelling 
in the gluteal region with a tender point over the sacrosciatic foiamma Some 



480 


HERNIA 


times there is pain radiating down the sciatic nerve In Waxsilieff’a case, the 
pain radiated to the upper part of the thigh In Pcrr> ’s case, the pain was 
referred down into the right leg Mattel nported a case o! sciatic hernia 
that caused the patient to lose the use of the lower limb, the condition persisted 
for five months, being relieved onlv when the hernia was operated on and the 
pressure removed from the sciatic nerve 

If the hernia is large there will lie a soft round tumor which is more 01 
less reducible, and gives on impulse when the patient coughs or strains in 
any waj If the sac contains intestine, a gurgling sound can be heard as the 
hernia is icduced Subjective sjmptoms are indefinite Occasionally these 
patients complain of colick} pain, and some have been more comfortable when 
lj mg down In a majority of eases the diagnosis is not made until strangulation 
occurs Roentgen raj examination should not be neglected In Mnrchetti’s 
case the shadow of the hernia was clear and enabled the author to confirm his 
tentative diagnosis (I ig 218 ) 


FIS 21S — Diagram of roentgen ray picture of sciatic hernia of ft. diverticulum of the sigmoid 
(courtesy of Dr Manhcttl) 

2 Strangulated Sciatic Hernia — The diagnosis of strangulated sciatic 
henna is usual!} made during the course of a laparotomv for intestinal ob 
straction If, in addition to the symptoms of intestinal strangulation, there 
is a. Vtwsa vrrvhttvM/i Vcbjasj yt. Mra ra-gvaw, s*ssmg i ji?Aai smftvi. tatf-vo. 

should be suspected In searching for a tender point where there is no tumor, 
the sacrosciatic notch cau be located b} placing the patient in a recumbent 
posture and di awing a line from the posterior superior spine of the ilium to 
the uppei surface of the greater trochanter The sacrosciatie notch, which is 
crossed by this line, is just below the junction of the middle and upper third 
of the line 

In most of the eases reported, only a small loop of intestine has been 
strangulated Rarely a part of the intestinal wall has been caught in the 
constriction (partial enterocele), as in the ease reported by Perry, in which the 
symptoms constipation, colick} pain, nausea vomiting, and some distention 
of the abdomen, pointed to complete stiangulation 
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Differential Diagnosis 

Sciatic hernia sometimes occurs with hernia in other regions Olivares 
saw a patient with sciatic and obturator lienin and Rischbieth saw one who 
had sciatic obturator and femoral hernia 

Myxomas and Lipomas — These tumors are of slow growth and are not 
reducible They do not give an impulse on coughing unless complicated by 
hernia Hass recorded a case of retroperitoneal lipoma that simulated a 
sciatic hernia 

Abscess — Abscess especially when it follows hip joint disease may form 
a tumor on the posterior surface of the thigh but the history of the course 
of the disease and the absence of the characteristic signs of sciatic hernia 
make diagnosis possible 

Perineal Hernia — Perineal hernia is distinguished from sciatic hernia by 
its location above the gi eater sacrosciatic ligament 

Other Diseases — Sciatic hernia may sometimes be mistaken for the fot 
lowing conditions fibroma echinococcus cyst malignant growth aneurysm 
spina bifida and gluteal abscess 


Prognosis 

Because of tl c diffcultv in diagnosing sciatic I ernia the prognosis is giave 
A majoritv of the cases on lecord were not diagnosed until after strangulation 
had occurred On account of the danger of strangulation operation should 
alw ays he undertaken as soon as the diagnosis is made 

Of the 35 cases I collected fiom the literature 13 were treated by operation 
11 patients recovered and 3 died Nine patients had reducible hernias and 
were treated with a bandage Eight eases were found at autopsy death was 
due in G of these to strangulation 


Treatment 

Radical operation preferably through an abdominal incision is the treat 
ment of choice for sciatic hernia The advantages of laparotomy over the 
WAVit Wf/fc’iaViWu tot: Vfc'ia uaiYgtT t>i tasfttfr&iigfc Vrrt tqyrasATOft taw W tar 
ned out more rapidly the sac can be ligated higher the opening can be 
closed more securely and if strangulation is present it can be taken care of 
without the necessity of making a second incision as is required when the 
sciatic operation is employed 

Mechanical Treatment — The truss or bandage treatment of sciatic henna 
is unsatisfactory because of the difficulty of fitting a support to this region 
and the constant danger of strangulation 

Strangulated Hernia — Taxis is not to be recommended although it may 
rarely succeed as m the ease reported by assilieff 

There are two routes for operating on sciatic hernia the abdominal and 
the sciatic 

Abdominal Operation — The patient is placed in the Trendelenburg posi 
tion and the abdomen opened by a median incision below the umbilicus In 
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the female the sciatic opening is found hchmd the broad ligament (I lg 219 ) 
The loops of distended and lollnj sed intestine aic followed down to the sciatic 
opening and scry pintle traction is made to ledtito the sti angulation while an 
assistant makes firm counter pit ssure oxer the gluteal region If this doc3 not 
succeed the opening should he stretched downward and outward In means of 
a finder a grooxed director or In inserting a closed clamp and carcfultx 
separating the blades If the constriction cannot he stretched sufficiently to 
permit reduction of the heron free exposure of the ring should he si cured the 
arten and nine located and the const notion cautioush incised downward and 
outward If the intestine is stable it is letmned to the abdomen lfonhnsmall 
area is gangrenous it max lie inserted bj Lembert sutures If a lesection is 
necessary a latcnl or an end to end anastomosis can he done or a Hurplit 
button employed and the raw surfaces coxercd oxer bj a flap of omentum 



Fig 219 — Ana to nj- of sciatic hernia In the female the sciatic opening is found behind the 
bron I ligament 

If the sac is small it maj be seized at the bottom with a clamp inxerted 
and tied off The sac max he folded upon itself sutured and used as a pad 
to close the opening or the opening can be closed oxer xuth fascia oi a flap from 
the pyriformis muscle (Figs 220 and 221 ) Perrj reported a ease of strangu 
lated sciatic hernia in a xvomnn eighteen xxceks pregnant The abdomen xvas 
opened Ij midluic incision and a Itiehter s hernia was found m the sciatic 
opening The intestine xxas tom in freeing it from the constriction and an end 
to end anastomosis was done The sciatic opening was aboxc the pyriformis 
on the right side and admitted tie tips of two fingers for a distance of 
meh (125 cm) The pregnanex was undisturl ed and went to term 

Sciatic Operation — The ineision xvhich is 4 to 5 inches (10 t ) 32 5 em ) 
long, is made over the center of the tumor on a hne drawn from the posterior 
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inferior spmo of the ilium to the middle of the posterior border of the great 
trochanter The gluteus mnximus muscle is incised, and the edges are re 
tracted to gi\e a wide exposure, so that each laier of tissue ma\ be clearh 
seen before dividing it, thus aioiding serious hemorrhage from the gluteal 
arterj and mjurj to the seiatic nen e The sac is beneath the gluteus maximus 
muscle, and if it is of the suprapvranudal t\pt, which is most frequent, the 
sciatic notch will he abo\e the neck of the sac, and the pvnformis muscle will 



Fig ’’20 — Abdominal operation for sc atic hernia The constriction is relies ed tlie 
hernial contents are reduced an 1 lealt with nnl the sac Invertel The aac ml} be foiled on 
Itself sutured and used as a pad to close the opening 

be below it The gluteal arterj is usuallj a hot c The sac should alwajs be 
opened and the contents inspect d befoic am attempt to reduce the hernia is 
made The constriction should be relieved bj stretching it downward and out 
ward, either bj means of the finger, a grooved director, or hj insetting a clamp 
and cautious!} spreading its blades If it is necessary to muse the constricting 
ring several shallow notches can be made, followed by digit'll dilatation The 
constriction should be diuded below, in suprapi ramidal licrma, and at the 
inner side, m the subpyramidal and subspinous a ancties 
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If the intestine is viable, it is returned to the abdominal cavity. If the 
gangrenous area is small, it can be turned in, and the edges of the normal 
intestine sutured over it and reenforced with a flap of omentum If gangrene 
involves the whole loop, it should be dealt with through an abdominal incision. 



Fig 221 — Abdominal operation for sciatic hernia The sac has been excised and a flap 
of fascia turned up from the piriformis muscle, and tacked over the opening by Interrupted 
sutures 

The sae is ligated and excised or used along with a flap from the pyri- 
formis muscle, to close the opening. (Figs 222 and 223 ) The objections to 
the sciatic operation, are* the depth of the wound; the danger of hemorrhage 
from the gluteal artery; the possibility of injury to the sciatic nerve; the 
chance of encountering strangulated intestine; and the difficulty of closing 
the hernial opening. 

) 
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Plgr 222 — Suprapyramldal hernia This variety of hernia passes the greater sciatic 
notch above the pjriformls muscle and emerges through the same notch below the pyriformls 
Fig - 223 —Operation by the sciatic route The incision Is made over the center of the 
tumor the gluteus msxlmus mu«cle Incised and the edges are retracted to expose the sac. 
If the hernia is of the auprapyranudat type the sciatic notch will be aboie the neck of the 
tac and the pyriformls muscle below 
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Combined Operation — In certain instances, it mnj be ndusablc to use 
both the sciatic and the abdominal routes The sciatic operation mnj be re 
quired to aid m the lcduetion of the hernia and to permit the complete re 
moial of a large sic, while the abdominal operation is necessary when exten 
nc gongiene or other complications arc present 

Radical Operation in Nonstrangulated Hernia — Nonstrangnlatcd sciatic 
hemn and openings in the saerosciatic foramina discovered m the course of 
other abdominal operations should nlwajs be closed bj muscle or fascia flaps, on 
account of the danger of a strangnlated hernia occurring later 
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CHAPTER XXIX 
PERINEAL HERNIA 

Synonyms — Ischiorectal hemn (Latoste) , pudendal hernia (Cooper), 
posterior labial hLrma (Seilei), sabpubic hernia (Winchel) , henna ot 
Douglas' pouch (Ikrgcr) , hernia through the outlet of the pelus (Macrcady) , 
hernia through the peluc floor (Boccard) , levator hernia (Blake and Chase) , 
anginal hernia, Iabiovaginal hernia, coccjgeal hernia 

Definition — Perineal hernia is a protrusion of abdominal viscera through 
the muscles and fascia of the outlet of the pelv is 

Historical 

The first case of perineal hernia was observed by Meij in 1713— a perineal 
hernia of the bladder that was the size of an egg, and reducible Soon after 
Miry’s report, Curade saw a pregnant uterus, together with part of the bladder 
in a perineal hernia Smelbe, m 1731, described perineal hernia m women 
Some writers believe that Miry’s, Curade \ and Smcllie’s cases weie subpubic 
hernia, and not true perineal hernias 

De Garengeot, in 1736, reported a case of true perineal hernia Papen’s case 
of perineal hernia, observed in 1730, is undoubtedlj a case of pci meal hernia, 
but it lias been erroneous!) included b> some writers with the first eases of 
sciatic hernia Papen wrote that there was an oval opening on the right side of 
the anus and coccyx, which was bounded by the sacrosciatic hgament, the 
ischium, and the pubic bone Chardcnon, in 1740, observed the first ease of 
perineal hernia m a man He was fort) five jears old and the hernia was 
discovered at autopsy Pipclet, in 1760, reported a second case in a man, and 
Bromfield, in 1773, found a perineal hernia m a boy 

Yerdicr’s monograph on hernia of the bladder was published m 1733, and 
also dealt with penneal hernia of this viscus Richter, m 1785, advanced the 
theory that these hernias are due to an abnormal opening in the levator am 
muscle between the rectum and the bladder Sabatier agreed with this opinion, 
but Chopart and Desault, in 1797, did not accept it Scarpa, in 1821, reported a 
case of strangulation of the ileum m a perineal hernia Cooper, in 1828, recorded 
two cases Hager, in 1834, described a hernia that followed lieavj lifting, in a 
) oung woman 

Cloquet, m 1817, reported a case, and Ebncr’s monograph published in 
1887 was an important contribution to the anatomy and etiolog) of this subject 
Mocready, in 1893, published his work on hernia and was able to collect onlj 
40 eases of penneal hernia Of these, 34 were m women and 6 m men 

Mosehcovvitz, in 1918, reviewed the literature and reported a ease success 
fully treated by operation, Chase, in 1922, desenbed an excellent operation and 
the patient remained cured , Miles, m 1926, made a thorough stud) of the subject 
487 
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and suggested a new classification for these hernias, Chabrut and Menegaux, in 
1926 published in important monograph, Bueermann, in 1932, wrote a r6sum£ 
and was able to find 76 cases in the literature, de Modena, in 193G reviewed the 
subject and reported a case In 1937, McCarty, McGuire and McGuire wrote 
on the operative treatment, Hall, m 1938, reviewed the literature and collected 
S3 cases In 1940, IVilcnshy and Kaufman proposed a new classification for 
perineal henna, and Dusclil discussed the treatment of postoperative hernia 
Teshe, m 1942, w rote on the same subject under the title of ‘ ‘ Coccj geal Ilernia” 
and found onlj two cases m the litcratuie! Meade, in 1942, reviewed the liters 
ture and proposed a simple classification for these hernias, Dixon, in 1942, pub- 
lished an excellent resume of the etiology of perineal hernia, and Jenkins, in 
1946, made an extensile review of the literature on postoperative perineal hernia 
It is unfortunate that so many papers on this subject are published under 
different titles and too often the author does not have the tune to review what 
has already heen written , and also that many papeis are published on this sub 
jeet under headings that are seldom used by anatomists 

I believe the term pudendal or suhpubic should be restricted to designate 
those hernia that descend into the labium majus m front of tlie transversus 
pennci muscle These arc also classed as anterior perineal hernia Those hernia 
descending through the outlet of the pelvis behind the transversus pcnnei 
muscle are designated ns postenoi perineal henna Both types of perineal 
hernia arc rare and usually occur m women 

Anatomy 

Boundaries of the Pelvic Outlet —The peh ic outlet is bounded in front by 
the suhpubic ligament and the rami of the os pubis and iscluum, behind, bj 
the great sacrosciatic ligaments and the tip of the coccyx, and externally, by 
the tuberosities of the ischia, the rectum, urethra and vagina pass through 
this outlet The floor of this space is formed by the levator am and coceygens 
muscles The inner surface of the levator am is separated from the viscera 
of the pelvis and from the peritoneum by the rectovesical fascia, and the outer 
or perineal surface of the muscle forms the inner boundary of the ischiorectal 
fossa The inner surface of the coccjgcus muscle is covered by the rectum 
There is a cellular interspace between the posterior free border of the levator 
am and the lower border of the coccygcus, this space is the weak point in the 
perineum, and it is through this gap that most hernias appear (rig 224 ) 
Ebner, m GO dissections on the cadaver, found an interstice 47 times be 
tween the levator am and the isehiocoecj gens muscles, and an interspace 
between the coccvx and the ischiococcygeus muscle 21 times Scarpa had 
previously called attention to interstices in the levator am muscle 

Douglas’ Pouch or Culdesac — The rectovaginal culdesac was first de 
scribed bj James Douglas, early in the eighteenth century The position of 
the pouch varies being dependent upon the age and sex of the patient and 
fullness of the bladder and rectum The presence of this culdesac is one of 
the principal factors in explaining the occurrence of perineal hernia 
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In embryonic life this pouch forms a long canal descending to the pen 
neum It does not always retrogress but may persist partially or completely 
when it forms a tme hernial sac analogous to the peritoneal canal of con 
genital inguinal hernia (Rochard) The position of the culdesac is higher 




Hennas of the pelvic outlet arc divided into two varieties bj the trans 
versus pennci muscle, the anterior penneal and the posterior perineal The 
occurrence of anterior perineal henna m men is denied foj some writers, in 
women, it is usual!} known ns hernia of the labium majus, or as pudendal 
hernia 

Anterior Perineal Hernia — Anterior perineal hernia m the female may 
escape th tough a rent m the levator am winch may he congenital or the 
result of trauma The hernia leaves the pelvis b} following the lateral wall 
of the vagina and passing through the triangle houmled internally bj the 
constrictor vaginae, externally, b} the isclnociveinosus, and posteriori}, hv 
the transversus pcnnei The hernia passes down into the posterior portion of 
the labium majus, and if it descends no further, it is known as a pudendal or 
vaginolabial hernia (Tigs 223, 22C, and 227 ) Chase has thoroughly discussed 
the ctiolog} and anatom} of this t}po of hernia 

Although most w liters do not subdivide the anterior perineal hernias or the 
labium majus or pudendal hernias as the} are sometimes called, from an 
anatomical standpoint, it is most convenient to separate them into the anterior 
labial and posterior labial varieties 

1 Antenor labxnl herma passes through the pelvic floor and parti} cn 
circles the vagina on its wo} to the center of the labium majus This varietv 
is more frequent than the posterior labial hernia 

2 PosteiHor labial hernia leaves the pelvis through the ischiorectal fossa and 
makes its appearance in the posterior part of the labium majus, near the 
fourchcttc 

Contents of the Sac — The bladder is most frequently found in anterior 
perineal hernia In some of the earlv cases reported it was very large, cn 
circling the vagina more than halfwaj, and occasional!} it presented diver 
tieula Intestine is not often found, and when it is present, it is usually due to 
a sliding of Douglas’ pouch between the levator am and the constrictor vaginae 
Congenital labial hernia of intestine alone has been found in voting girls, but 
it is very rare 

Posterior Perineal Hernia — Posteuor perineal hernia occurs m both men 
and women hut more fiequently in women when it is often called "retro 
uterine hernia,’’ and may be either v agmal or lectal 

1 Postenoi Perineal Hernia in Men — In men posterior perineal hernia 
descends between the bladder and the rectum, appearing m the ischiorectal 
space or in the perineum usunll} to one side of the raplitj 

2 Posterior Perineal Hernia in Women— Posterior perineal or retrouterine 
hernia descends between the leotum and the vagina, and usual!} makes its 
exit through a defect in the levator am or between this muscle and the coccvg 
eus It frequenth occupies the ischiorectal space, and protrudes below the 
lower border of the gluteus maximus muscle resembling a sciatic hernia m this 
respect 

If it remains in the retrov agmal septum, it mav travel in one of two direc 
tions, either behind the vagina, pressing the posterior vaginal wall forward 
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-Anterior perineal hernia. Mesial section showing the relations of the hernial 
within the pelvl3 and outside of It 
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(elytroccle), or it ma> bunow in front of the rectum and force the anienot 
rectal wall bael ward causing a bulging in the rectum (hcdrocelc) If the hernia 
is laige, it may extend into the peuneum causing a protuberance at the margin 
of the anus or it may form a tumor m the gluteal region 

In Papcn’s case there was a bottle shaped tumoi extending from the gluteal 
region to below the knee and the sac contained omentum, almost all of the small 
intestine, tlie lower part of the colon r and the right owiry and tube 



Contents of the Sac — Intestine and omentum arc most frequently found 
in the sac Other viscera that maj be present are colon sigmoid rectum 
bladder cecum appendix uterus, o\ arj and tube 

Etiology 

Age — Pcrinfcal hernia occurs most frequently between the ages of forty 
and sixty years and is most rare between the ages of ten and twenty years 

Sex. — Anterior perineal hernia almost always occurs in women posterior 
perineal Jierma is five times more frequent in women than in men (Eccles) 
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Predisposing' Causes — Congenital predisposition is an important factor 
in perineal hernia It mav he manifested by defects or malformations in the 
muscles or fascia, in women In an abnormal descent of the rectovaginal fold 
of Douglas’ pouch, and in men bj a relaxation of the rectovesical folds 

The space between the bladder and the rectum in males and between the 
uterus and the rectum in females is deeper in embryos than m later life If this 
cavity persists m the adnlt there is a definite predisposition to perineal hertna 
Scarpa believed that the elongation of the mesentcrj and the relaxation of the 
culdesac are important causes The relaxation of the peritoneum ma> be due to 
pregnanej obesitj old age or to collections of fluid in Dougins’ pouch 

Intestine mav become ndhcient in the culdcsac and under the influence of 
strain or injur} it maj be forced between the rectovaginal septum Lipomas 
developing in this region maj descend to the perineum carrying along a pen 
toneal sac thus favonng the subsequent development of a hernia 

Other prcdisposin„ factors are infections involving the pelvic floor, 
parturition md difficult labor involving tears or lacerations of the muscles and 
fascia 

Exciting Causes. — The onset of the henna is usuaJJv sudden it may follow 
a fall as in Fipclct s case or the lifting of n weight as m the cases reported 
bj Scarpa Hager and "Wolff Henno reported the case of a soldier who fell 
from a height and struck upon the perineum 

Symptoms and Diagnosis 

Perineal hernia is nenilv alwavs reducible The tumor is soft and tym 
panitic if the s ic contains intestine alone and dull on percussion if it contains 
omentum bladder or solid viscera The nn*s increases m size when the patient 
stands up or coughs There mav lie difficult} in urination if the bladder is in 
the hernia as in the case reported bj Pipclet whose patient was a man with 
an anterior perineal hernia that was caused bv jumping a ditch The tumor 
was soft about the size of a hen s egg and the patient could urinate onlj by 
bending forward and pressing on the perineum 

Posterior perineal hernias are divided bv Bergci into two varieties In 
one the "hernia appears as a uniform "bulging into the rectum or vagma and 
there is no distinct separation between the hernial sac and Douglas pouch 
This variety is frequently mistaken for a simple prolapse of the rectum or 
vagina In the second varict} the hernia is pedunculated The sac has a 
distinct neck and strangulation sometimes occurs Tins hernia has been mis 
taken for a vaginal polvpus and excised with disastrous results as in the case 
leported by Miehelson and Lukin Following the excision of this supposed 
polypus the patient became violent!} ill with vomiting eolie and symptoms of 
general peritonitis Death followed m twent} four hours 

Vaginal Hernia — Vaginal hernia usually appears high up on the posterior 
wall of the vagina and to one side Ihe swelling may protrude at the vaginal 
orifice when the patient is standing and it disappears when lying down It 
is usually onlj slightly painful but it is ver} uncomfortable, and the tumor 
tends to increase gradually in size 
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Lateral Pentoneal Vaginal Hernia — Lateral peritoneal vaginal hernias 
are very rare There are only 4 eases m the literature, according to Wilcnsk} 
and Kaufman, who state that these hot nut entu the vagina through the 
lateral formers and are subclassified as anteuor or posterior, depending on 
whether their peritoneal openings are anterior or posterior to the broad Iiga 
ment 

. Rectal Hernia — In rectal henna the antmor rectal wall is forced Inch* 
ward into the rectum, the tumor causes constipation, and there is difficult} 
in defecation There is a dragging down pun in the i return, and as the tumor 
increases m size it m«j pass be}ond the anus and be mistaken for a prolapse 
of the lectum 

Strangulated Penneal Hernia — If the hernia contains intestine, there will 
be a tender mcducihle mass together with constipation, colit, and vomiting 
The tumor mn bulge into both the \agma and the icctum ns in the ease reported 
bj Petrunti, whose patient hid svmptoms of stiangnlntion with peritonitis An 
abscess was suspected the tumoi was opened through the \ngma, and gangrenous 
omentum was found m the sac 

Differential Diagnosis 

There are scvcxal conditions tint ma} simulate perineal hernia 

Abscess — Abscess presents a fluctuating tumor that is painful, tender and 
n reducible Gunz mistook a vaginal hernia foi an abscess and incised it, the 
patient died of peritonitis Woolhcrt made the «ami mistake and his patient re 
covered 

Cyst — Cysts are soft fluctuating, painless and ineducible 

Hematoma —Hematoma of the vulva oi vagina is usually traumatic, it 
piesents a tender swelling which is blue or purple, and the shm is tense and 
shin} 

Lipoma — Lipoma is usual!} of slow giov th It is painless, irreductble 
and can often be lifted up with the flngcis It is freely movable and has no 
connection with the deep structures 

Fibroma— Fibioma, like lipoma, is of slow growth and does not cause 
symptoms until it is quite large If it arises from the subperitoneal tissue 
below and m front of the bladder, it ma} by traction cause a perineal hernn 
of the bladder 

Prolapse of the Vagina and the Rectum,— Prolapse, on vaginal and rectal 
examination, will disclose a laceration of the rectovaginal septum and a bulg 
ing mass in the vagina or the rectum that is not connected with Douglas’ pouch 
In hemn, the rectovaginal septum will be found intact, the tumor can be 
icduced into Douglas’ pouch, and an impulse can be obtained on coughing 
When rectal prolapse and hernia oecui m the fame patient, the hernia appears 
as a second tumor situated m front of the prolapsed rectum 

Inguinal Hernia — Inguinal hernia which descends into the anterior part 
of the labium majus, on leduction will pass above the pelvic brim and into the 
inguinal canal, while an anterior perineal hemta of the labium majus reduces 
backward toward the uterus, and the inguinal canal is found to be free 
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Femoral Henna — 1 emoral henna on reduction passes upward into the 
fonoial canal while perineal hernia reduces backward internal to the de 
scendmg ramus of the pubis and the tumor can be plainly felt bj anginal 
examination 

Prognosis 

Perineal hernia onuses considerable discomfort and nn\ interfere with 
the patient s occupation but las life is not in d inger unless strangulation 
occurs The tumor is usually small Truss and 1 andnge treatment offci little 
relief, as thes often fail to hold the mass or to cheek its giowtli The best 
prospect for a cure is offered lij abdominal operation In the presence of 
strangulation immediate operation is linpciatnc On account of the difficulh 
of closing the 1 irge opening usinlh found in these hernias tlierc has been a 
high percentage of recurrence following the opciation If the muscles are so 
widch separated that the hernial ring cannot be palpated opciation on non 
strangulated perineal hernia is iisualh conti vindicated 

W hen hernia complicates piegnanit the tumor should alwa\s he reduced 
before confinement There are cases on record in which parturition has been 
made \crj difficult bv ne„lcct of this measure 

Treatment 

1 Mechanical Treatment — Bandage and truss treatment as well as the 
use of pessaries m a agmal hernias ha\e general!* proa cd unsatisfactory but 
avhen there arc decided contraindications to operation it is sometimes neces 
sary to employ these appliances 

2 Taxis — Reduction of the hernia can usually be accomplished bj pres 
sure on the tumor with the patient m the Trendelenluu g position If the 
tumor protrudes into the angina or the rectum reduction through the open 
mg in the pel\jc floor will be facilitated hj digital pressure in the aagma or 
rectum 

3 Radical Operation — Operatise treatment of perineal heinta should be 
undertaken aivhcn the general condition of the patient is good and there is 
a reasonable assurance that the opening can be closed Sometimes the pain 
discomfort and mcapacita are so gicat that surgical intern cntion is impera 
live In case of strangulation immediate operation is indicated to rihetc 
the obstruction and an effort should alwaa s be made to close the hernial opening 
If prolapse of the uterus or rectum is a complicating factor appropriate treat 
ment should be undertaken to correct the condition after the henna is dealt with 

There arc two routes for operating on perineal hormis the abdominal and 
the perineal 

Abdominal Houte — The abdominal approach is usuallj the operation of 
choice because it permits an easier i eduction of non strangulated hernia and 
if there is gangrene the intestine can he leseeted without the necessity of making 
a second incision as would he required if the penned loute were used The 
sac can be dealt with to better advantage and there is a better prospect of closing 
the hernial opening socurelj 
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The patient 13 placed in the Trcndclcnbuig position, a median incision below 
the umbilicus is made, and the hernial opening exposed by free retraction The 
hernia is leduccd and the sac invaginated by seizing the lower end with a forcips 
and making traction If the opening is small, the sac is excised and the muscle 
edges arc freshened and brought together In large hernias the sac is folded 
upon itself and sutured o\cr the muscles to icenforcc the closure Sometimes 
the central portion of ti e sac is excised leaving an anterior and posterior flap 
these are widely o\ei lapped and sutured (rig 228 ) 



Perineal Route — The perineal operation should ne\cr be used if symptoms 
of strangulation are present Although the perineal loute is more direct and 
affords a better mw of the hernia than lapaiotomy it also presents more diffi 
culties m closing the internal opening 

The skin incision is usually made external to the constrictor vaginae muscle 
and parallel to it The ischiorectal fossa is exposed by blunt dissection if the 
orifice m the pehic floor is large the incision can be extended backward to the 
sphincter muscle and the transversus permei divided The hernial sac should 
bo opened 1 ciy carefully as it frequently contains hi idder w Inch is sometimes 
cxtrapcntoneal After reducing the licrmal contents the sac is folded on itself 
by through and through sutures and placed in the internal opening to sene as a 
pad and to strengthen the line of suture A plastic opeiation is carried out by 
using the muscles and fascia, and the lieraial opening closed as securely as 
possible 
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Vaginal Hernia — -The operation for \agmnl hernia proposed by Huguicr 
consists of excising the greater part of the wall of the vagina, followed bj 
a plastic operation to close the opening and to give a firm pelvic floor In the 
case reported by Swcctser, a trans\erse inusion is as made at the mucocutaneous 
junction of the perineum, and another one upon the posterior ssall of the vagina 
as far upward as the cer\i\ The flaps were dissected bach, and the hernial sac 
was found at the lc\el of Douglas’ pouch The sac was continuous with the 
peritoneum and contained cjstic fluid which was e\acuatcd , the sac was ligated 
and excised, and the Ictator am muscles were sutured oier the stump The 
redundant \agmal wall was excised and the edges were sutured, there was no 
recurrence 

Combined Operation — In certain instances it is necessary to use both the 
perineal and the abdominal routes m operating foi perineal hernia The perineal 
incision is used to confirm the diagnosis, to free the adhesions in the sac and to 
reduce the hernia, the abdominal incision is used to deal with complicating condi 
tions, to close the internal opening, and to anchor the sac and hernial contents at 
a sufficient distance from the opening to lessen recurrence The operation is 
concluded with a plastic repair of the muscles of the perineum 

The best operation is the combined abdominal perineal procedure described 
by Chase His case was the thirteenth pudendal hernia operated on and the 
first patient to remain cured o\er the years 

Postoperative treatment should be directed along the lines outlined in the 
chapter on the ticatmcnt of inguinal hernia, including weight reduction to lessen 
the danger of recurrence 


Bibliography 
Perineal Hepniv 

Bercep, P Sur les heraies vaginales ct les heraies po=t6ncnres «Jc la grande lftvre Semaine 
m6d , Pari9 16 413 189G 
Blake, J A See Chase, H C p 717 

Boccard, F Etude sur les liermcs du planelicr du boss in Th£se, Ljon, 1893 
Brqmfield Cbirurgical observations and cases London 2 264, 1773 
Bdeermann, W II \ogmal cnterocele J A M A 99 1138 1143 1932 
Chabeut, B,, AM) Meneo vox, G Les bcrnies permeaies J de clur 27 Gj5 577, 1926 
Charbenon Bee LeBlanc Prdcis des operations de ehirurgie Pans, d’Houry 2 244 
252 1773 

Chase, H C Levator hernia (pudendal hernia) Surg , Gynec A. Obst 35 717 732, 1922 
CnorAFT, F , and Desault, P J Traitc des maladies chirnrgicales Pans, "V illier 2 
209 301, 1797 

Cloquet, J Recherches sur les causes et l’anatonue des hemies abdomuiales Thise, Pans, 
1817 

Coopep, A P The anatomy and surgical treatment of abdominal hernia In two parts 
2nd ed by C A Key, London, 1827, Longman, Rees, Orme, Brown 5, Green 
Curade See 1 cruier, C p 25 

De Modena, V Hernia do fundo do «acco lateral Ann. paulist de med e eir 32 541 543, 
1936 

Dixon, W E Retrovaginal hernia Ann. Surg 115 782 789, 194 9 

Doscud, L Behandlung der po^toperativen sakralhemle Zentralbl f Chir 67 2352 
2354 1940 

Eb\er, L TJeber Penuealhermen Deutsche Ztschr f Chir 26 48 112 1887 
Eccles, IV M Hernia, its etiology, symptoms and treatment New 1 ork, 1900, Win. Wood 
A Co 

DE Qarenqeot, R J C Sur plusieurs heraies =wguliercs Ufim. Acad roy de clur, Paris 
1 699 716, 1743 



408 


I HR VIA 


GOt.7, J 0 Observationum anatom ehlrurg dt liornim liliellii* Lip«w, J C Langen 
heniium, 1741 

Hager, M Die Bniehc anil \ orfalle W tin, F Beck, 1831, pp 308 310 
Hall, WED paginal hernia with a remw of the literature Arch fcurg 37 651 00(5, 
1938 

Henno, A Hernle p^rinfnle Arch mi'll be!gc«, Brux 17 380 382, 1880 
n uglier KeetOcMe vaginal op3r£ avec succes Iter m&l rlur de Pans 8 44 43, 1850 
Jenkins, J T Postoperative hernia following abdominal pennc.nl resection Am J burg 
71 8100,1940 

LacoStf Sie Ebner, I* p 88 

Mackeapn, J F C II A treatise on ruptures London, 18 >3, C Griffin A Co 
McCarty, II B Poslenor vaguml hernia California & West Med 47 101104 1937 
McGuire, J P, lad McOi irf P It True vaginal hernia Illinois M I 71 526 528,1037 
Meade, II 8 l'uden lal hernia In-di J M he 6 531 534, 1042 
M£rv, J See Jacobson, L |> 303 

MtcilELSOY and Lukin Ein Fall von Hernia vBgtnah« (Abst ) Centralbl f Clur 6 
303, 1879 

Mitrs, L. SI Pelvic liernin, posterior vagm it hernia Surg, Oynei £ Obst 42 482 
439, 1026 

MoscitCOWiTz A V Perineal hernia Surg , Gvnec 4. Obst 20 514 520 191S 
NayrAtil, J Rare case of anterior perineal hernia Brati'l lekdr hsty (sujp 10) 14 

135 138, 1014 

NICHOLS, R A Jr and Herrino, A I Cocry goal hernia JAMA 101. 674 675, 1933 
Pacevstecuer, G A Core) geal hernia T A M A 95 1583, 1 l H0 

Paprn, C II De stupenda hernia dorsali Gottingn? 1750 fn Haller Disputationes 

dururgica* select* Laussann-e, Bosquet 3 313 316, 1753 
pETBC'JTt In Dardeleben Lchrbueh der chlrurgie 7 ed , Berlin, fi Riemer 3 017 


U1 8 1175 I 

Phelet, LE jelne Sur les hernies ile la vessie et de I'estomie SIC in Aead roy de clnr, 
Paris 4 181 200, 1768 

Richter, A G Abhandlung von den BrUchen Gbttingen, J C Dietench, 1785, pp 743 


Rochard E Les hernies XV BibliolhJque de elururgie pontemporanie Richard, A , et 
Rocha rd, E Paris, O Doin 1904, 3C2 374 

Sabatier C See Ebner, L p 51 

Scarpa, A Bull’ erma del penneo Memona Pavia P Bizzoni, 1S2I 
Heilep See Ebner, L p 03 

Shellte W A treatise on Hie theory and practice of midmfcrv, 5tli ed , London Wilson 
i Durham 1 157 150 17f6 

Sweetser, H B Vaginal hernia Ann Surg 69 GOD 612, 1919 
TE1KE, J M Coccygeal liernm case report Am J Surg 58 450 452 1942 
Vzrdier, C Sur la hernie de la vessie Mfm Acad roy de clur. Pans 2 1 58, 1733 
Wilensky, A O, and Iyaufman, P A. Vaginal hernia Am J burg 49 31-41, 1040 
VVinceei F Die Pvthologie dor Weiblichen ‘'exual Orgnne Leipzig S Hirzel 8 285 
2hG, 1878 1881 

VVnrrr, C H Ueher Fcrinealliermen I D Stras»burg 1880 



CHAPTER XXX 
SLIDING HERNIA 


Synonyms — Sliding hernia, hemic par gluucment; dry hernia, landslip 
or landslide of the large intestine, hernia of the large intestine 

Definition — A protrusion of large intestine through a normal or abnormal 
opening in the abdomen or pels is 

While a herm i of the large intestine mas escape through any opening m 
the abdomen or pclus, this chapter will he restricted to the discussion of the 
inguinal and femoiai \aricties On the right side, the parts usually mvohcd 
are the cecum appendix and ascending colon, on the left side, the sigmoid and 
descending <olon The tr«ins\ersc colon is r.iroh found, except m umbilical 
and diaphragmatic hernias, while the upper portion of the ascending or descend 
mg colon is usually found in lumbar hernia (The^e three \aneties of hernia 
of the large intestine are discussed in the chapters on umbilical, diaphragmatic, 
and lumbar hernia The very rare nineties of perineal, obturator, and sciatic 
hernia are also considered in their respective chapters ) 

Historical 

Hernia of the eccum was perhaps first described by Galen Roussetus, in 
1539, stated that he Ind seen Maupisius expose a cecal hernia during ati 
operation on a bootblack Geigei, m 1631, stated that cccal henna occurred 
most frequently on the right bide Spigelias leported a case in 1645, and in 
1GS0 Blegny remarked upon the rants of this type of henna Johan Otto, 
in 1688, punctured the eectim in a 1 ernial sac, mistaking it for a hydrocele 
In 1732 Amaud reported a case in a man, sixty sears old, ssitli a scrotal henna 
of twenty years’ duration Ills description of the operation resembles some 
of the case reports in modern literature in svlneh the suigeon unexpectedly 
encounters his first case of hernia of the large intestine Arnaud svrote as 
follows “The intestines were adherent to the hernial sac and to each other 
and sserc even gangrenous at several points I hasc employed one and a 
quarter hours in dividing the adhesions and bridles (constrictions) that con 
neeted the colon to the hernial sac ’’ In order to finish the operation, Arnaud 
was compelled to cut away the mass at the internal ring which consisted of the 
cecum and a portion of the colon and ileum Of course a fecal fistula followed, 
but the patient sun ived 

In 1781 Sandifort recorded a ease of congenital scrotal hernia in an infant 
three months old, m which the sac contained ileum, cecum and appendix, the 
latter being adheient to the testis and to the bottom of the sac \ 

‘Wrisberg, writing in 1779, believed the deseent of the testis was the cause 
of these hernias Petit, m 1790, emphasized the difficulty of reducing hernias 
of the large intestine because of adhesions Chopart and Desault, in 1797, stated 
that they had seen the cecum bared of peritoneum, lying under the integuments 
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of the scrotum Semin saw this same condition later and named it enteroefle 
alyshqxtc, oi sacless hernia Tritscliler, in 1S0G, wrote on ltcrnias of the large 
intestine, hut it remained for Scarpa, in 2809 1810, to furnish a classic desenp 
tion of these hernias which he divided into two groups 

Hotchkiss, m 3009, described the modem operation for sliding hernia 
Carnett, in 1909, wrote at length on the anatomy of sliding hernia David, m 
1923, discussed sliding hernia of the cecum and appendix in children Bevan, 
in 1930, described an operation foi massive hernia Vengcrovskiy, in 1935, spoke 
of the association of appendicitis and hernia of the cecum MacKid, in 193G, 
Duncan, in 1940, Damson, in 1940, and Zimmerman and Lanfman, m 1942, de 
scribed the operate e treatment of sliding hernia, and Burton and Blotner, in 
1942, reviewed the etiology and treatment Sliding hernia of the ovary and tube 
have been reviewed by Papal and Adam Itogers, in 1947, reported a sliding 
hernia that involved nearly all of the bladder 

Statistics 

I have collected from the literature 800 cases of hernia of the large in 
testme (not including henna of the appendix alone) Of these, 765 wcie 
inguinal and femoral, 20 were other varieties and in 15 the location was not 
stated 

Age —The age of the patients was given in G44 cases Hernia of the 
large intestine is most common in infants under tw o y care of age and is next 
in frequency in subjects from forty one to sLxty years of age 

Duration of the Hernia — The duration of the hernia was stated in 200 
cases It varied from twelve hours to sixty years in the adults In 31 cases 
it was congenital, most of these were in infants and children 

The table winch follows repiescnts a study of G48 cases of inguinal aud 
femoral hernias of the large intestine, and gives the distribution between the 
two sexes the occurrence on the right and left sides the contents of the sac, 
and the frequency of sliding hernia 

Anatomy 

Cecal hernia is the most frequent variety of the hernias of the large mtes 
tine, and the anatomy of the parasaccular and extrasaccular tyqies has been 
the subject of considerable controversy between anatomists and surgeons The 
anatomists are agreed that it is always possible to identify the two fused layers 
of peritoneum within the abdomen, and that these layers always persist in the 
extrasaccular or sacless variety On the other hand, many surgeons have re 
ported cases of unquestionable sacless hernia (Fig 229 ) 

The so called “extrapentoncal” or “letropcntoneal” position of the 
ascending colon, resulting from the fusion of the primitive mesocolon with the 
parietal peritoneum, has caused most of tins confusion Ancel and Cavaillon, as 
well as other modem anatomists, pointed out that the colon is at no time behind 
the peritoneum Carnett stated that the fused layers of primitive mesocolon and 
parietal peritoneum can be separated always in infants and usually in adults 
and the pnmitive mesocolon reestablished 
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I hcheve the cvplanttnm of these hernias is simphftd h\ Carnot t s sag 
Restion tint the terns ixtiapentoncnl niul lelroj cntoneal should be 
reserve 1 for those \tseen that he m lontnet vrith the peritoneum hut are at 
no time sui round d Is it (Kulnevs meters lladdti etc) ami that the terras 
rctroserous and extra serous should It applied to tlose visecn which 
have been from a i raeticsl stmdpomt intrapcritoncnl hut have lost their 



perltoneun 

(3) Beginning slid ng t emla of the cecum T e leaflets of tie mesocecum diverse to 

form tie sac all (s ) Alc?| | s cion show ln„ retat on of the per tone un 

(4) SI din„ 1 em a of the cec m The cec u Is oute de of tl e 1 ernial sac (extra saccular) 
(4 ) Mesial sect on sho ng relation of the peritoneum 

(5) *Sl 1 ng 1 ern a of U e cecun The cecu n h s si pied tl rougl the lerotal rtnS W>1 

" ~ ' ' ’ sc nto the sac lextnisaccular) (*> ) 


.iei In the deep cel ulnr tissues and uua uu sv 
Mes al section showing relation of the per toneum. 

* r ??f?»A ccu _ ar ng hem a of a loop of colon 


e peritoneum 
(") Intraaaccular hernia of cecu 
sect on show ng relation of the 


£6 ) Mesial section stowing r 
and extresaecular hernia of descending colon I 
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serous layer on one or more aspects as a result of fusion (ascending’ and 
descending colon pancreas duodenum etc ) 

Cecum — The cecum is a blind pouch with its fundus directed downward 
-md its open end upward It is usual h about iy_ inches (G2> cm ) in length 
and 3 inches (7 o cm ) in Incadth I out types have been described by Treves 
The cecum ls nearlv alwavs entirely sunounded bv peritoneum In 5 to 6 
per cent of the cases the peritoneal investment is incomplete leaving a small 
area on the upper end of the postenor suifaee uncovered and connected to 
the iliac fossa only hv connective tissue 

Mesocolon — Hie mesenteries of the large and small intestines are con 
tinuous at first and are attached to the spine A\ hen the intestinal loop rotates 
around the superior mesenteue artery it carries the beginning of the large 
intestine and its mesentery to the n„ht across the duodenum Tins rotation 
partiallv cuts off a fan slinj od porti m of the general mesenterv that lies within 
the concavitv of the loop and this portion later on forms tl e mesenterv proper 
in the adult 

1 Cccwn — The cecum has no mesentery because tie mesentciy of the 
ileum passes direct to the ascending colon leaving the cecum and the appendix 
free and entirelv sunounded by pcntoncum 

2 Ascending Colon — When the ascending colon reaches its position in the 
U e ht iliac fossa the tosterior lav or of its mesenteiv along with the laver of 
panctal pcntoncum behind the mesenteiv dcgcnciatcs into areolar tissue and 
the two fuse together thus formin 0 tie attachment of the ascending colon 
to the posterior abdominal wall Sometimes the lower qu irter or third of the 
ascending colon is coveted hv peritoneum As a mlc only about two-thirds of 
the circumference of the upper part is invested by peritoneum 

3 Transverse Colon — The transverse colon is cotnplctelv surrounded by 
peritoneum and is attached to the transverse mesocolon It is found in umbilical 
ventral and diaphragmatic hernias ran.lv in hernias of the lower abdomen 
or pelvis 

1 Descending Colon — The descending colon is often attached to the poste 
xv« ■a’iv&mvrisA a>"V. wn& M V*Va\y& \vj T/iT'AwA'iB, 1w.tt a 

descending mesocolon 36 times in 100 examinations Lesshaft found a meso 
colon in only one out of 6 subjects Symington maintained that the loose lax 
peritoneum is often mistaken for a mesentery 

5 Sigmoid — The sigmoid usually has a mesentery and in this case it is 
entirely surrounded hv peritoneum Sometimes the upper portion of the sig 
moid isr closelv adherent to tl e left iliac fossa as far as tl e brim of the true 
pelvis "When there is a descending mesocolon the sigmoid nearly alwav s has 
a well-developed mesocolon the sigmoid is freely movable and it is easy for 
it to enter a hernial openuig especially on the left side Treves found the 
mesocolon in a hundred subjects as follows 

Wend ng mesocolon only 12 

Descending mesocolon only " ’ 

Ascent ng anl 1e«cent ng n e*-oeolon 14 

’Vo ascend ng or de fend ng me ocolon o'* 
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Pathology 

Hernias of Iho large intestine arc diluted into tuo nineties congenital 
and acquired 

1 Congenital Herxuas — The congenital hennas include almost all those 
with complete sacs They lesemhlc ordinal 3 hernns m that the cecum has a 
mesocolon and descends into a preformed Me The tecum is entirely cot c ml 
with peritoneum, it is moiablc and can le casih drnvn into the sac Besides 
the cecum the sac mat contain the appendix ascending colon, sigmoid 
descending colon, tiansicisi 10I011 omentum, small intestine or other \1see1 1 



Pig 230 — night inguinal hernia of the cec in appendix and ascending colon The append x 
Is gangrenous. 

Orr found a sliding heron of the terminal lltnm alone A loop of terminal 
ileum, about one foot long formed out nail of the hernial sac Inflammation 
often develops early, and intiasaccuhi adhesions cause meducibihty (rig 
230 ) 

Adhesions between the eecum and the testis may be responsible for eon 
genital cecal hernia in certain eases The first cases of embryologic attachment 
between the cecum and the testis was observed bj Sandifort Shortly after this 
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case was reported Wnsberg adv meed the tlieorj that the descending testis 
could pull the cecum into the in n umal canal bj its traction on the plica 
v ascular is 

2 Acquired Hernias — Acquired hernias include those m which the sac 
is partial!} or eomplctelv attached 

a Simple Acqutrcd Hernia — In simple acquired hernia the ccceum is cn 
tircly covered Irv peritoneum and lies free in the sac the same as an entcroccle 
or an omentocele 

b Sliding Hernia — Sliding hernias of the cecum arc the most common 
variety and the most difficult to deal with fiom an operative standpoint In 
order for the cecum to become cxtrapcntoneal or retroperitoneal the layers 
of the primitive mesenten would Ime to be separated before the cccum could 
enter the subpcritoneal tissues and tins of course is an impossibility Tor 
this reason I prefer to classify hernias of the large intestine according to their 
relation to their serous covering and not according to their peritoneal rela 
tion the latter classification is inaccurate and has led to considerable con 
fusion m the post 

Intrasaccular Hernia (Hernia With Conplcte Sac ) — Jntrasaccular hernia 
has a sac formed from the parietal peritoneum that surrounds the peritoneal 
covered cccum The cccum maj enter the sac as a result of a ptosis of the 
colon because of relaxation of the ligaments of the colon or because the colon 
or cccnm has a long mesentery This mesocolon may appear to be inserted 
mto the sac wall Tie cecum is usually elongated and directed downward 
and inward 

The mesenterj maj be long or short and contains the vessels and nerves 
that supplj the intestine W hen the mosenterj is attached to the sac it con 
stitutes the 4 natural fieshj adhesion of Scarpa and is the cause of the irre 
ducibility of the hernia Tins mesentery cannot be cut because it furnishes 
the blood supply to the intestine Intrasaccular hernias arc usually easily 
reduced while the parasaccnlar and extrasaccular varieties arc irreducible or 
partially so 

Parasaccular Hernia (Hernia With Incomplete Sac, Ilerma 11 ith Sac 
Partially Attached) — Parasaccular hernia is a variety m which the intestine 
lies behind the walls of the sac usnallj to tl e outer side The cecum is covered 
by peritoneum on its anterior and internal surfaces this covering also forms the 
posterior and external walls of the sac and it is continuous with the rest of the 
sac The entire sac was originally a portion of the parietal peritoneum 

1 The Gecu) i Appeals to Hate Been Misplaced tn Sliding — Its superior 
portion may point toward the abdomen with its base directed downward or 
it may appear to rotate forward on its longitudinal axis so that its adhesion 
is in front Rochard stated that it is the serous covering of the intestme in 
the hernia which is incomplete and not the sac itself If the ordinary hernia 
incision over the most prominent part of the tumor is employed the cecum or 
sigmoid may be exposed and the serous covering mistaken for the sac 
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Pirasaecular licmn diffeis from oidmm (or mtnmccular) hernia m 
(hat it has a layci of pnnetnl pcntonuim closdy ndhcicnt to a layer of 
visceral peritoneum covinng the intestine ( n one side 

2 Ifcrma by liasculalton (I/cnue par Bascule liochng Chan Ilcrma) — 
Hernias b\ Jmeulafion are (host m which (he ascending colon is first to descend 
md draws the cecum alon B with it That poition of the eeeuni attached to 
the colon is the first to enter the hernia while the base may remain in the 
abdomen above the hernial iing or finallv descend is the mass becomes larger 
The base of the cecum forms an angle w ith the colon hence the term 4 bascule 
tton When the cecum has a mesentery ami retuns its pciitoncal cohering 
m the hernia sac it is of the liitrasacculnr sanely if the ctcum slides into the 
hernia and loses a part of its serous covering it becomes jiara saccular, and if 
it is deprived of all of its aerasa it lieiomes a s ideas henna 

Pnmary and Secondary Sliding Hernia — The sliding of the cecum may he 
primary when the cecum enters the sac first or secondary, when the ileum 
or ascending colon precedes the cccnm and draws it into the sac Scarpa first 
called attention to this secondaiy form 

Extrasaccular Hernia fSirrfm Henna Hernia W it) out a Sac Hernia 
lltf/t Sac Completely Detached) — Saclcss hernias aie \erv lare and only a 
few cases ha\c been repoitcd I collected 14 cases from the literature The 
intestine enters the hernia without its serous covering nud lies in the cellular 
tissue 

Traumatic saclcss hernia with the intestine escaping through a rent m the 
parietal peritoneum is piobibh more frequent than the spontaneous variety It 
ts possible that some of the repoitcd cases of sael ess hernia were in leality para 
saccular it is easv to ovcilooh a small peritoneal diverticulum or sac located 
near the internal ring 

Sigmoid Flexure — The sigmoid flexure is situated m the left iliac fossa 
and is 13 t( 1? inches (32 o to 425 cm ) long It is dmded into two parts 
known ns the iliac colon and the pelvic colon It is retained m position by 
the sigmoid mesocolon 

The lower put of the iliac colon oi the portion at the lhopehic junction 
is the part usually found in hernia of the sigmoid I ccaitse the sigmoid 
usually has a mesocolon parasncculnr hennas are infrequent and saclcss 
hernias very rare Because of the size ot the sigmoid it does not enter a hernial 
opening as often as the cecum does The sigmoul requires a large hernial opening 
and when it is m the sac alone it presents a double loop or double gun barrel 
appearance while the cecum appears in the sac as a single loop 

Bilateral Hernia of the Large Intestine — Bilateral hernia of tlie large 
intestine is very rare and only a few cases have been reported 

Changes in Position of Other Structures — Very rarely the aoita or in 
fenor van cava bends slightly toward the side of the hernia Apparently 
this is due to traction on the mesenteric vessels eaused by the hernia Tuffier 
reported several eases in which ptosis of the kidney occurred on the same 
side w ith the hernia 



aiding urtisn 


507 


Etiology 

The pnncipil predisposing causes ot hcnui of the large intestine are age 
and sex Tlicse hernns nsualh occur in middle aged or tlderh men, most 
commonly on the right side and ncaih alwavs in the inguinal legion 

Age — Hernias of the large intestine are most frequent m infants under 
two >cnrs of age, and next in f requeue} m subjects from fort} one to sixt} 
} ears of age 

Sex — Hernias of the large intestine almost alwn}s occur m men The 
following table shows the distnhntion between the two sexes, the occurrence 
on t!uf right and left sides and the frequcnc} of sliding hernia, in 648 of the 
eases I collected from the literature 
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Frequency— It is impossible to sav how common hernns of the large m 
testmc arc, because onl> Ibi midunbJo r>j strangulated ones arc reported, 
and man} of the reducible hernias ore not cicn diagnosed at operation 

Thurston stated that right sided hernias of the large intestine are aery 
common in India 

I found sliding herma 221 times in 8 044 cases of hernia collected from the 
literature 

Lardcnnois and Ohinonc stated tint 40 pci cent of the strangulated 
hennas in the newj} born and 27 per cent of those in children contain large in 
testinc, usually the cecum while 3 per cent of the simple hennas in children 
and 6 per cent of those in adults contain a poition of the large intestine 

Site of Hernia — The usual points of exit for hennas of the large intestine 
are the inguinal fcmoial umbilical sentral diaphragmatic perineal obtura 
tor and sciatic openings (Onl\ the inguinal and femoral hernias are con 
sidered here, as the othcis me dealt with m their respectne chapters ) 

In 650 eases I collected from the literature 412 were right inguinal, and 
205 left inguinal, 29 right fcmoial and 2 left fcmoial 2 were bilateral 

Congenital Hernias of the Sigmoid — Hernias of the sigmoid flexure are 
rarel} congenital, even when the mesocolon is well developed This fact is 
probabh due to the large size of the sigmoid, of 117 hernias of the sigmoid m 
mi series onlv 4 were congenital It is exceptional for adhesions to exist be 
tween the cecum oi sigmoid and the sac wall in infants and children 

Anatomic Causes. — The following anatomic factors net as the principal 
predisposing causes of hernia of the large intestine 

1 Abnormal position of the bowel 

2 Unnsual length of the peritoneal attachment of the intestine 

3 Distention of the intestine 

4 The descent of the ileum into a hernia may draw the cecum, appendix 
and ascending colon after it 
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5. An appendix adherent in a hernial sac may drag down the cecum and 
the ascending colon. 

6 Congenital causes, such ns adhesion of the cecum or sigmoid, to the 
descending testis. 

Finally, more than one of the above factors may exist in one subject. 

Sliding Hernia. — Sliding hernias are due to a slipping of the posterior 
parietal peritoneum on the underlying cellular tissue. The peritoneum slides 
into the internal ring, carrying with it the attached loop of large intestine. 
As a rule, true sliding hernias of the descending colon and sigmoid occur 
only on the left side; and sliding hernias of the ascending colon and cecum 
are found only on the right side. When these viscera are found on the' sides 
opposite from their normal positions, it is nearly always due to a loosening of 
their attachments, to an abnormally long mesocolon, or to an elongation 
of the bowel itself. Bilateral sliding hernias arc very rare. 



Fig. 231 — Sliding hernia A lateral longitudinal section to show that excessive properitoneal 
fat hastens the descent of a sliding hernia of the cecum and colon 

The principal stages of sliding hernia are the following- sliding, ptosis, 
descent, basculation, and deperitonization. The sliding or gliding involves 
the cecum or sigmoid and its colon and mesocolon, with their peritoneal cover- 
ing. The intraabflominnl pressure is one of the most important factors influ- 
encing the sliding of the intestine toward the liemial orifice Sometimes there 
is an accompanying ptosis of the kidney on the same side as the hernia, as well 
as a deflection of the inferior vena eava and of the aorta, toward the same side. 
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Ptosis of the large intestine or other viscera is often found in very large 
hernias Congenital hernias of the large intestine arc often due to the drag 
ging of the mnss of omentum into the hernial sac The traction exerted b> 
adherent omentum or intestine in the sac is also a causative factor Viscero 
ptosis is certainly not an important predisposing cause of hernia of the large 
intestine if it were these hernias would be more common m women (Tig 231) 
The descent of the hernia once it Ins reached the ring is progressive being 
aided bj the relaxation of the ligaments of the colon and the weight of the 
intestinal contents Tim icgulnr constant pull or pressure gradual!} forces the 
bowel down to the hernial ring and through it m contradistinction to the excit 
ing causes of ordmarj 1 cmn namclj straining lifting trauma etc 

Causes of Left-Sided Cecal Hernia — I eft sided cecal hernras are uneom 
mon and the} arc ncarl} alwa}s mtnsaccular Parasaccular and extrasaccular 
(sacless) hernias are sen rare Left ceeil hrrnns are probably always due to 
congenital transposition of viscera or to malposition of the cecum combined 
with adhesion of the cecum to tl c parietal peritoneum on the left side 

Other causes of cecal hernia arc a long ascending mesocolon traction 
from the ileum adhesions between the cecum and omentum or small intestine 
failure of the cecum to rotate from the left side to the right side in embryonic 
life ptosis of the large intestine scoliosis and k> pliosis 

Right-Sided Hernia of the Sigmoid —Right sided I ernia of the sigmoid 
occurs occasional!} and ma} be due to one of the following causes an 
abnormal?} long mesocolon congenital transposition of \ iseera traction from 
adhesions between the sigmoid and omentum oi intestine already in the sac 
enteroptosjs scoliosis and Kyphosis 

Symptoms and Diagnosis 

Functional Symptoms — The functional symptoms of hernia of tl e large 
intestine are similar to those of hernia of the small bowel and are not well 
defined if the hernia is reducible When the cecum sigmoid or colon is in 
the hernia and is irreducible the sjmptoms are more marked and consist of 
constipation attacks of partial obstruction pam m the hernial mass and 
colicky pam w ith occasional attacks of diarrhea 

"When the symptoms are not well defined the diagnosis is icry difficult 
and foi this reason the majority of cases reported ha^e not been diagnosed 
prior to operation 

Objective Signs — In the infant the tumor is usually large out of propor 
tion to the size of the child and oaal m shape In the adult it is also ver} 

\ olummous and tends to increase progressively in size It is usually pyriform 
or oval in shape and occasionally bilobular The neck of the sac is nearly 
alwa>s large and is distended by the thick pedicle of the sac contents As a 
rule the signs are those common to all intestinal hernias It is possible only 
occasionall} to recognize the sac contents by palpation Sometimes the ap 
pendix can be felt in children and it can be distinguished in adults m rare 
instances when the hernial coverings are very thm The appendices epi 
ploieac are sometimes palpable 
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Sometimes the examiner can make out an abnormal!} small amount of 
large intestine m the iliac fossi b} means of palpation and percussion Be 
duction of the henna is usually accompanied by j am and t eduction becomes 
moie difficult as the hernia incrcises m si7e Iiieducibilitj maj be due to 
the formation of mflummntor> adhesions in the sac, 01 to the descent of the 
mesocolon into the hernia The roentgen ri\ is a valuable aid in diagnosis 
and will sometimes succeed when other methods fail Morestm used it sue 
cessfull} and Morchetti was able to diagnose a sciatic hernia of the sigmoid 
1 efore operation fiom the roentgen ray pictures 

In bovs a congenital henna ol the large intestine that has been reduced 
can often be lepioduccd In traction on the testis 

Complications — The puncipal complications of hernia of the large in 
testme are intestinal obstruction stningulntion and peritonitis in the hernial 
sac The rare complications are a hvdiocele in the sit intussusception of 
the small intestine hematoma tuberculosis and malignanc} of the colon in 
the hernia 

1 Obstruction — Obstruction maj occur in i partially ledtictble hernia or 
in an irreducible one It is usuallj piectdcd b} increased pun colic, and 
other symptoms of obstruction referred to the mass which is often verr largo 
and has sometimes lost its right of domicile The hernia is nearly ahvajs 
sensitive to the touch quite firm and often tympanitic on percussion Nausea 
and \omitmg arc common and usually d > not subside until the boyvels act The 
attacks of pain and obstruction have a tendcnc} to reeui and it is sometimes 
impossible to distinguish obstruction from the s}inptoms of beginning strangula 
tion 

2 Strangufotton — On account of the large hernial opening stiangulation 
is rare occurring much less often than obstruction The symptoms are at first 
mild perhaps attracting little attention Their course is progressive nausea 
and vomiting increase and if the entire lumen of the intestine is occluded there 
is absolute constipation and no gas pisses the ol strut tion The patients life 
depends on piompt diagnosis and immediate operation In partial enterocele 
constipation is not complete and the symptoms are less scycre but there is al 
y\ajs the danger of gangrene of the strangulated intestine yyith fatat peritonitis 

3 Pcnlomtii in the Htrmal Sac — Peritonitis is the natural sequela of 
un'irca'icd tfirangifuftefi ’nernia iniw.'nan occurs tarfij' imfi nflaniairitiun TupfUi> 
spreads lnvohing otliei sac contents The peritonitis is usually confined to the 
sac b} adhesions at the neck of the sac Iloyvcyer because of the large I emial 
opening the infection spieads to the abdomen more frcquentl} than m iso- 
lated hernia of the appendix W hen the appendix is alone in the sac the ring 
is usually \erj small If the patient lues hernial peutonitis gtnerall} termi 
nates in abscess formation and a fecal fistula 

Differential Diagnosis 

Hernia of the large intestine must be differentiated from other yarieties 
of hernia especiallj from hernia of the small intestine omentil hernia hernia 
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of other abdominal and pelvic viscera, and hvdrocele (The differential 
dngnosis of these is taken up m the chapter on differential diagnosis of m 
guinal hernia ) The surgeon should be on his guard for hernia of the large 
intestine in all voluminous hernias, when the hernia is incomplete!} reducible, 
when the patient cannot tolerate a truss, when there is no gurgling on recluc 
tion because of the large hernial rings and when there are signs of consider- 
able gas in the bowel within the sac 

Bladder —Hernia of the large intestine is sometimes mistaken for hernia 
of the bladder, especially if the mass is small Urinary symptoms are usually 
present in bladder hernia and the irreducible portion of the tumor lies to the 
inner side of the reducible part, while m hernia of the large intestine, the 
irreducible portion is on the outer side of the reducible part 

Prognosis 

The prognosis of heinia of the large intestine is more serious than that 
of hernia of the small intestine Truss treatment is usual!} unsatisfactory, 
and on account of the large size of the hernial opening it is difficult 01 un 
possible to keep the hernia reduced Besides being the source of considerable 
pain and discomfort, the \olumo of the hernia and its tendency to become 
irreducible scnonsl} affect the general health and earning capacity of the 
subject Operation is the treatment of choice Hernia of the sigmoid flexure 
usuall} presents moic operatise difficulties than hernia of the cecum 

I collected from the literature 528 cases of hernia of the large intestine 
treated liy operation The laige intestine was reduced in 505 cases with 469 
recoveries and 36 deaths, and it was resected in 23 cases with 10 recoveries 
and 13 deaths The appendix was excised in 150 cases, with 8 deaths, and 
it was reduced m 28 eases with two deaths later from appendicitis 

There is little prospect of cure from truss treatment even in infancy 
and earlj childhood on account of the large hernial ring and for this reason 
operation is to be advised as earl} as possible 

Anesthesia — The prognosis from an operative standpoint depends largely 
on the choice of the anesthetic Bocal anesthesia not onl} lowers the mortalitj 
rate in the }oung and robust, but it also offers to the aged and to the otherwise 
handicapped patient a prospect of cure without the dangers and discomforts 
of general anesthesia For aged patients, if local anesthesia is not available, 
spinal anesthesia is to be pieferrcd to general anesthesia 

The operative treatment of intrasaecular hernias of the large intestine 
presents no unusual difficulties, and the prognosis is as good as that m massive 
hernias of the small intestine In the former, however, there is greater danger 
of recurrence, because of the laige hernial opening and the tcndenc} of the 
large intestine to descend and break through the closed hernial ring, unless the 
prolapsed intestine is anchored to the abdominal w all by a colopex} 

The operation for parasseeular and extrasaccular (saeless) hernias pre 
sents unusual difficulties m that it difficult to locate the sac There is great 
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tlinger of wounding the intestine or its blood supply, and the dissection and 
reduction of the intestine arc tedious and complicated The prognosis of 
strangulation is particularly gm\c, fortunately the condition is rare 

Treatment 

The udical operation is the treatment of choice for hernia of the large 
intestine The indications foi mechanical treatment are considered in the 
chapters on inguinal and femoral hernia and it is sufficient to state here that, 
as a rule truss treatment or other palliative mcasuica are unsatisfactory on 
account of the large hernial opening Even in infants there is a small pros 
pect of cure hj mechanical means 



Preoperative Treatment — The preoperativo treatment of massive hernias 
of the lazgo intestine is very important especially when they are irreducible 
and have lost their * light of domicile" in the abdomen (This subject is 
discussed in detail m the chapter on umbilical hernia ) It is only necessary 
to remark here that if this preopeiative ticatment is neglected, the mortality 
will he unnecessarily high Of course in strangulated hernia immediate oper 
ation is imperative 
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Contraindications to Operation — The contraindications to operation on 
hernias of the large intestine arc about the same as those that apply to mas 
sivc inguinal hernias Usunllj the operative treatment is not to be advised 
when the hernia is voluminous when it has been nrcdueible for a long time 
and has lost its “right of domicile in the abdomen and when the patient 
is verj old, or when the hernia is complicated by advanced cardiovascular, 
renal or pulinonnij lesions Ceitnm of these contraindications however do 
not maintain when local anesthesia is employed 



23S — Nonadherent Intmsaccular hernia. With tl e sac reduced the Internal ring an! the 
•wound are closed aa In direct Inguinal hernia. 

The Radical Operation. — From the standpoint of the operativ e treatment 
it is most convenient to divide hernias of the large intestine into two groups 
1 Intrasaccular Hernia — The operation for nonadherent hernias both m 
infants and m adults, is similar to the one already described for dneet inguinal 
hernia After opening the hernial sac the contents arc inspected and their 
attachments noted As the colon usaallj forms onl } a portion of the postenoi 
wall of the sac, the surgeon proceeds to dissect the sac and its intestinal floor 
from the spermatic cord This dissection must extend well within the abdominal 
ring so that tin mi and colon can be completely reduced into the abdominal 
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cautj Next lie places ft purse stung suture around the neck of the sic, quite 
high on tin interior stir/au incl tJien pi weeds posteriorly with caution, st itch 
mg is close to the pcritoiic d icflcctiori on the colon as possible ami yet not 
interfering with the Wood supply The colon is pushed upward as the purse 
string is tightened and tied The wound closrnc is then completed as in an 
trdmary open t ion foi direct inguinal hernia using fine silk oi cotton inter 
rupted sutuics (Pigs 232 and 233 ) 



2 Pamsaccular and Extrasacctdar ( Saclcss ) Hetma — The same gtneial 
principles of operation tint ipply to other herons hold „ r ood foi adherent 
hernias The incision should he Inge enough so that the opeiator can see 
each stmeture clearly befoic he cuts it It is often difficult to find the sac, and 
unless the possibility of a sliding heron is home in mind there is danger of 
incising the intestine in mistake for the sac As a i ulc m left sided inguinal 
hernias the sac is found behind and to the outer side of the mass and m nght 
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sided hernias it is usually situated in front and to the inner side The possibility 
of an extiapcntoncnl blnddci hernia is always to be thought of, and there is a 
remote chance tint the evtrasaeeulnr intestine may line lotated forwaid to a 
position in front of the sic The sac should he opened along its anterior bordei 
and a purse string suture placed inside the sic The colon is pushed upward 
ns the suture is tied (rig 234 ) 

In saclcss henms the peritoneal covering is absent and the musculni 
coat of the intestine is more easily reeognt/id than the fused peritoneal eo\ 
enng of the extiasaetulai hernia Sometimes the intestine can he recognized 
by its thick red wall which bleeds easih when cut and is frequently coveicd 
with a laser of fat Howes or mflammatois changes mas make the intestine 
very difficult to identify 

The Hotchkiss Operation — If the sac cannot lie positively identified iftei 
freels exposing the mass at the internal ring the henna incision should he 
ptolonged upward beyond the internal mig and the abdomen opened abose the 
hernia Hus lieiniolipaiotomj incision penmts tlic opeiator to inspect the 
hernia from ssithtn the abdomen to locate the small sac which is ncaily 
always present and in sum instances to withdiaw the loop of colon from the 
hernia 

Locating the Sac — When the hcimi is identified it should he opened high 
up as near the neck as possible because if the sac is small this incision gives 
the best chance of finding it To locitc the sac with the least trauma to the 
intestine a tlun place in the suspected mc should be selected and held up to 
the light to ascertain if it « tianspaient Sometimes the presence of intestine 
can he determined bv rolling the two walls of the suspected sac between the 
thumb and the fingers 

Freeing the Adhcient Intestine — The sac should he incised along its an 
tenor surface because the nutrient vessels usually lie behind the intestine 
After the extent of the intestinal adhesions both inside and outside of 
the sac is deter min ed the colon is located from a point above the neck 
of the. tamvo. wcwkvw" tenm. above downward, an attempt is made to find 
a line of cleavage so that the intestinal loop can be freed along with its 
mesentery In case mflaihmatoiy adhesions obliterate the bne of cleavage it 
may he necessary to continue the dissection downward entncly in the deep 
cellular tissues so as to a'mtl injury to the blood supply of the colon which 
is extrasaccular, being behind and to the uinei side of the intestine 

The sac must not le separated from the colon as this would destroy the 
blood supply and gangreiic would follow Before resecting any part of the 
sac, it should be held up to the light to determine whethei or not it contains 
vessels In operating on hernia of the luge intestine it is sometimes possible 
to identify the large bond ns it is darker in color than an ordinary hernial sac 
and its distal end can be traced back into the abdomen 

Iieductng the Intestine —After the loop of intestine has been freed it is 
usually a simple matter to return it to the abdominal cavity especially if the 
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patient is placed m the Tiendclcnlmrg position Should the intestine he torn 
or w ounded, the lent should he icpaucd, and if there is gangrene, the necrotic 
area must he resected 

“Hemic par Bascule ” — In 1 educing hernias hj h osculation, involving the 
colon and cccutn or the colon and sigmoid the pait that came down last should 
he reduced first The colon is reduced bj making pressure upward and forward 
on the posterior surface of the licrnn, followed bj pressure downward on the 
anlcnoi suiface Finallj, the cecum or sigmoid is reduced 

Reconstruction of the Mesocolon — When conditions permit, some surgeons 
advise reconstructing the mesocolon either with or without fixation to the 
abdominal wall After resecting a portion of the sic, a mesocolon is formed bv 
turning the edges -of the piuctnl peritoneum over the intestine and uniting the 
flaps hj a few interrupted sutures Great care must he taken to avoid wounding 
the blood vessels that lit beneath the inner flap After 1 educing the hernia the 
neck of the sic is ligated, the stump earned upward beneath the peritoneum 
and finallj fixed bj a suture passed through the muscles (sec treatment of m 
guinal hernia) 

Cecopexy and Colopexy — A majority of surgeons cmploj some method to 
fi\ the mobile intestine in the iliac fossa When the internal ling is wrdelj 
dilated, it is sometimes possible to retract it upward and anchor the piolapscd 
cccum or colon satisfactonlj without having to make a second incision for this 
purpose, (rig 235 ) 

Tlic method of eolopexv described by Lenormant is one of the best The 
point oi fixation is as high as possible altove the hernial opening, the distance 
depending on the length of the loop of colon At this point, a flap of parietal 
peritoneum about 4 inches (10 cm ) long and 2 inches (5 cm ) wide is re 
scctcd, its long axis running downward and inward The colon with its sac 
attached is turned upward so that its lowest point is opposite the highest point 
of tlic denuded area With the colon m contact with the deperitonealized 
surface a suture is passed between tlic bolder of the mesentery and the 
inner edge of the panetal peritoneum The free border of the colon is sutured 
to the outer edge of the parietal peritoneum, taking a good bite in the iliac 
fascia I believe that it is sufficient to denude an area of panetal peritoneum 
only half as large as admed by Lenormant, for the reason that the amount 
of colon in a hernia compared to the amount im olved in prolapse of the rectum 
is verj small and it is for the latter condition that his operation was originally 
devised (Fig 236 ) 

The operation devised by Savanaud is comparatively simple and can be 
carried out more quickly than some of the other procedures After opening the 
hernial sac and identifying the contents, the intestine, sac and vessels are de 
tachcd cn masse and the edges of the sac brought ov er the raw area and stitched 
together with a running suture The closed sac is pi cssed back and invaginated 
into the abdominal cavity, like a finger of a glove 

The Sac — If the sac is small, I believe that no attempt should be made to 
resect a poition of it, but the whole of it should he everted over the raw area 
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Fig 235 — Operation for sliding hernia of the large intestine. Cecopery To lessen the 
danger of recurrence It i* usual!} ainlsable to anchor the mobile colon in the lilac fo*»sa as 
high as possible above tl o hernial opening 



Fig 236 — Colopexy Mesial section to show the colon anchored in the iliac fossa 
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of the intestine to form a new mesocolon, whin the sit is liege, tho edges maj 
bo trimmed, inverted ovci the luge intestine and sutured The principal steps 
of this opeiation me as follows 

Aftir the sic is freed f:om the void sliuetuics, it is eaulioush incised 
antenorlv mil the opening inhigtd, to expose the bowel content The sac 
is ilivulul with scissois on its postcrioi suifttc to n point within Y> inch (123 
cm ) of the lovust point of the intestine almost to the lowest ittaehment of the 
mesocolon on the postenor wall I 10 m this point the incision is eontirmed 



FIs °37 —Operation for si i*i I n p: hernia of tt e lareo Intest ne T! e sac should be opened along 
its anter or surface because tl e nutrient ve«sels usually lie behind tl e intestine 

along eithei side of the bowel is high tip as the neck of the sac 3 coping it least 
l/ 2 to % mch (1 25 to 2 cm ) fiom the lateial w ills oi tlie intestine The colon 
is grasped at its lowest point and pulled forwaul to emt the split hernial sac 
and turn its peritoneal suifiic outward thus forming two flips which are 
sutured togethei to <ovci the raw postenor surface of the intestine md to form 
a new mesocolon The two edges of the divided sie me sutured togethci behind 
the bowel which now floats free m the sic and can be reduced casilj into the 
abdomen The sic is mTeitcd thiough the hernial ring and the opening closed 
(rigs 237 23S and 239 ) 
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If the intestinal loop is long tins operation Ins two distinct disadv intages 
nanieh the danger of Kinking and obsti action in the reduced intestine and the 
possibility of torsion m constriction of the intestinal blood supply as it runs 
between the layers of the new mesocolon I or these reasons the methods that 
pull up the colon nnd fix it to the posterior nbdomunl wall arc. to he pi ef erred 
The Testts — Tile spermatic cord and testis should never he sacrificed in 
ordei to male a complete elosme of the hcinml opening If the cord cannot 
be isolated the «ae should be left in poadtori o as not to injure the vessels 



Fir 0 38 — Operation for si ding hernia of the large intestine T1 e Intestinal loop and its 
me'enlerj have been freel onl the sac trn el along either a de of the bowel as t ig as ihe 
neek or the sac. The peritoneal edges of the trimmed sac are being sutured together behind 
the bowel to form ft new me'ocolon. 

Closure of Ihe Hernial Opcniv j If the hernial ring is small it nnj be 
closed by Cooper s ligament operation if it is very large it js better to use 
one of the other operations I hue described for forge direct hernias in the 
chapters on inguinal henna Alnclvid overlapped the lower flap of peritoneum 
well up on opposite side of sigmoid to the pentoneal wall above it to gite two 
layers of pcntoncum in front of the sigmoid Bevan invagina ted the hernial 
sac into the peritoneal cavity with two to four purse-string sutures of silk or 




520 


HERNIA 


cotton This gives an excellent closure of the pentonenl sac and is adapted 
to all sliding hernias except the verj large ones (I ig 240 ) 

Operatnc Complications — Operative complications m adherent hernia of 
the large intestine arc moie frequent than in simple hernia Injuiy to the 
intestine is always serious and must be recognized immediately and taken care 
of Interference with the blood supply bj any of the following accidents is 
also to be guarded against 

1 The separation of the vessels from the intestine while attempting to 
dissqct out the sac 

2 The inclusion of the vessels in the sutures while reconstructing the colon 

3 The inclusion of the vessels in the suture line that approximates the 
edges of the sac over the inw area 

4 The constriction of the vessels bj the sutures of the colopexy 



Strangulated Hernia of the Large Intestine — Strangulated hernia of the 
large intestine is infrequent the outlook is particularly grav e because the sub 
ject is usually m poor health The hernia is often very large and the treat 
ment of stiangulated adherent immobile large intestine is much more difficult 
than the treatment of strangulated small intestine 

In case intestinal anastomosis bj resection and suture or bj means of 
a Murphy button cannot be earned out it may be nccessarv to make a fecal 
fistula and complete the operation at a later time (see strangulated henna) 
Recurrence — Recurrence after operation for hernia of the large intestine 
is verj common because of the large hernial opening the massive size and 
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frequent lrreducibility of the hernia, and the tendency of the colon to slip 
down again (Some of the recurrences after ordinary hernia operations arc 
due to a sliding hernia that was not recognized at the first operation ) 

Recurrence is lowest when the colon is anchored to the abdominal wall by 
colopexy, and the hernial opening closed by one of the methods devised for 
very large openings The ordinary operation for indirect inguinal hernia is 



insufficient Some surgeons adwse castration or placing the testis within the 
abdomen so as to close the opening completely These practices are ne\er 
justifiable and cannot he too strongly condemned 
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CHAPTER XXXI 

HERNIA OF THE VERMIFORM APPENDIX 

Synonyms — Appendicoeclc, appendical liernn 

Definition — Ilemia of tin. 1 ei mi form appendix is a piotiuvon of the 
appendix through a normal or m abnormal opening in the abdomen or pehis 
Appendical hernia is not common, being about as frequent as bladder 
hernia Doth of these \arietics me most often found in subjects past middle 
life, and the appendix is usually accompanied bj the cecum, omentum, or 
small intestine On the other hand isolated hernia of the appendix is found 
most frequently in infants undei two ^cais of age (Hernia of the appendix 
is sometimes found in the internal fossie, usuallj in t lie peneccal fossa, this 
variety of appendical henna n» considered m the chapter on internal hernia ) 
Ccco .ippcndic.il hernias, which include those cases m which the pnncipnl 
symptoms arc refined to the cecum, and the appendix mciclj accompanies 
the lattei into the sic, arc discussed m the chaptci on hernia of the large 
intestine 

Historical 

The appendix was fust distinguished In Hcrcngentis Carpus in 1524, de 
scribed bj Vcsdius m 1543, and In I ullopuis m 1560 In 1561 Vidas Vidnts 
gate it the name of appendix \enmioi mis 

DcGarcngcot, m 1731 was the fust to describe the appendix ns a con 
tent of a liemial sac The next case was lcpoited b\ Atm and m 1730, and 
anothci In Morgagni m 1701, and m 1785 Hcun descubed in detail in opera 
tion for purulent appendicitis in the sac of a femoral liciini Other cases 
were reported In Tutschlei in 180G Hessellnch in 1814, Tarnmclli in 1835, 
Javan elli, in 1836 and a numhci of othci enh wnteis 

Merling, in 1836, descubed a stiangulated appendical hernia that was 
successfully opciated on bj Tiedmann Chan an, m 1837, and Cabaict, in 
1842, aLso reported instances m which they had opeinted for hernia of the 
appendix During this early period, operation was undei taken onl\ when 
an abscess had fonned, and then the proceiluit consisted of simple incision 
and drainage 

Prom the middle of the nineteenth ccntnij the operation was icsorted to 
with increasing frequence, and with the achcnt of antisepsis it was under- 
taken earliei, but unless the appendix was gangrenous, it was icduced into 
the abdominal taut} It was not until near the close of the last centur} that 
the removal of the appendix became a routine procedure 

Vargas, in 1929, wrote on tuberculosis of the appendix in the hernial sac 
and rcpoit'-d 3 t.ises Biolnto, in 1934, dealt with the pathology Huard, m 1935, 
discussed appendicitis operations as a cause of right inguinal hernia Oomen, 
in 1936, found an acute appendicitis in a left inguinal hernia sac Lucchese, 
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m 193G, made an exhaustive study of the etiology and pithologrv of hernial «p 
pcndieitis, and Salarieh collected the reported cases of gangrene of the ap 
pendix in the hernial sac Jorge Morehio and Nudclrnnn m 1937, summarized 
the symptoms of the cases m which part of the cecum also occupies the sac 
Ryan, in 1937, published an excellent renew of the subject Wahclcy, in 1938, 
reported 16 personal cases of hernia of the appendix WuIlT, in 1940, recorded 
3 cases of femoral heron of the appendix McCarty, in 1941, Seley, in 1941, 
Znckcrmann in 3942, and Black and Waugh in 1942 wrote on hernial appcndi 
citis Nntale, in 1943 dwelt on the obscure symptoms of the condition Ncwcrla 
and Connally , m 1943, prepared an exceptionally complete m iew of the cases re 
ported in the litcratuie In 1944 dc Lio and Saecrdoti reported a rare case of 
traumatic injury to on appendix in a hermit sac, a similar case having been 
recorded by Nedelkos and Anagnoslidis Loubcjae, m 1944, saw an interstitial 
postoperative appendix scar hernia that required two operations to locate the 
Second sac the site of the strangulation The same \car Sylvestrc Begnis pub 
lislied an admirable rev iew of the etiology nnd diagnosis of hernial appendicitis 
and Knapp and Claps commented on a exse of femoral heron in which the np 
pendix had been incarcerated for a scar In 1945 Lo ranger reported the case 
of an infant two and one half weeks old with hernial appendicitis and Vine- 
berg wrote on the operative technique Rcggi in 1945 wrote on strangulated 
hernml appendicitis and its treatment Newton in 1945 reported an unusual 
complication of rupture of the arten of the appendix in a femoral hernia sac 
Carvalho Pinto, m 1945, published an excellent and ext ensue reaicw on hernia 
of the appendix Trick, in 1946 recorded 7 cases of strangulated hernial ap- 
pendicitis Kerschncr, m 1947, reported the ease of an infant eight davs old 
with hernial appendicitis Tarr in 1947 recorded the cxsc of a child m which 
the appendix was firralv held in the hernial sac In a pin the pmhend being 
m the lumen of the appendix 


STATISTICS 

In 1046 I collected from the literature 924 cases of hernia of the appendix 
Of these 599 were inguinal, 292 femoral, 2 obturator, and in 33 the site of the 
hernia was not stated 


Inguinal Hernia of the Appendix 


Age —In 591 eases the age of the patient was gnen as follows 


JO or 

11 to 20 

21 to 30 
31 to 40 
41 to 50 
51 to CO 
61 to 70 
71 to 80 


CASES 

-SO 

31 

35 

30 

C3 

84 

40 

18 

4 


591 


81 to 00 


HERNIA OP TITF VEBJUI ORM VPPENDIX 


525 


Duration of the Hernia — -The duration of the hernia was given in 170 
cases 


DURATION' CASFS 


41 to 50 years 4 

31 to 40 years 4 

21 to 30 years 9 

11 to 20 years 20 

1 to 10 vears 48 

1 to 11 moat hs J3 

I ess than 1 month G 

Less than 1 day 4 

Congenital 62 


170 


Sex — The sex was given in 436 eases 392 were males and 44 were fe 
males 

Side Involved — The side involved was slated m 47S cases 439 on the right 
side, and 39 on the left side 

Duration of Acute Symptoms — The duration of acute symptoms before 
operation, or befoie abscess formation oi before time of death in non operative 
eases are given as follows 


DURATION 

CASES 

1 to 4 irreks 

£0 

G days 

3 

5 days 

7 

4 days 

12 

3 days 

18 

2 days 

21 

1 day 

35 

12 1 ours 

18 


In 84 cases it was stated that the appendix was entirely in the sac In 13 
cases the hernia of the appendix was found at autopsy In 14 cases the appendix 
was adherent to the testicle, and m 3 cases it was adherent to the cord In 2 
cases the appendix was cystic, and in 7 patients the condition was diagnosed he 
fore opeiation • 

length of Appendix — The length of the appendix was given in 64 cases 
the avciage length was 3 uielies (7 5 cm) in 19 the appendix was 4 inches 
(10 cm ) or longer 
Treatment — 



NO CASES j 

RFCOVEEIES 

DEATHS 

Appendix excised 

324 ! 

297 

18 

Appendix reduced 

H 

J® 1 

2 

Appendix operation 

38 

37 

1 

Abscess drained 

30 i 

20 I 

10 


Of the patients treated by taxis, 2 died of peritonitis In 2 the hernia was 
reduced en masse, one of these patients was operated upon and recovered, and 
the other one developed peritonitis, and a fecal fistula formed 
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Inguinal Hernia of the Appendix in Infants and Children 
Inguinal henna of the append]? is not iaic m infants and childicn, con 
trary to the statements in some of the papeix published on the subject The 
authors no doubt failed to make a thorough sur\e\ of (lie literature In 1946, 
I collected from the literature 280 cases in infants and children ten years of 
ago and under There were 1G2 cases m patients under two years of age, as 
shown in the accompanying table 



Appendicectomy as a Cause of Inguinal Hernia 
I have seen 200 patients who duelopul inguinal hernia after an operation 
tor appendicitis In 172 the six was gi\cn in 1G6 the side was designated, 
in 196 the age was noted, in 194 the time of appearance of the hernia after 
the appendix operation was st ited, as shown m the following paragraphs 

Sex — The sex was gnen in 172 eases Theie were 1G2 males and 10 
females 

Side Involved — The side imohed wns stated in ICC eases 
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Femoral Hernia of the Appendix 

Age — In 250 of the 292 ta^es of ftmoial henna of the appendix alone, the 
age of the patient was given 


YEA PS 

CASES 

Under 2 

0 

2 to 5 

5 

11 to 20 

1 

21 to „0 

10 

21 to -JO 

24 

-a to so 

58 

51 to 50 

40 

51 to 70 

C3 

71 to SO 

27 

81 to 90 

5 

Adult 

P 

Duration of the Hernia —The duration ot the hernia was given in 79 tases 

UU.ATIOX 

CASES 

41 to 50 years 

1 

31 to 40 years 


21 to 30 vears 

C 

11 to 20 years 

13 

l) to 10 years 

11 

1 to o yeir* 

31 

1 to 11 months 

5 

1 to 2 weeks 

3 

i days 

2 

Less than 1 dm 

3 

Congenital 

3 

79 

Sex — In 249 eases the sex was given 

223 iemules and 2G males 

Side Involved —In 232 casts the location ot the hernia was staled 211 

wcie on the right, and 21 on the leit side 

Duration of Acute Symptoms — The 

duiation of icute symptoms of ap 

pendicitis was given in 145 cases 

DU ATlON 

CVSES 

b Dion tits 

1 

5 months 

- 

7 weeks 


3 to 4 weeks 


1 to 2 weeks 


0 days 

2 

5 days 


4 days 

11 

3 days 


2 days 


1 day 


12 hours 


Le»s than 12 hours 

145 
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Simultaneous Appearance of Hernia and Appendicitis —In 16 cases the 
f>\ mptoms of appendicitis were present when the hernta first appeared The 
sy mptoms had been present 


5 months 

2 weeks 

0 days 
8 days 
5 days 

3 days 
2 days 

1 day 


In 33 cases the entire appendix was m the sac In 3 cases the femoral 
hernta of the appendix was discovered at autopsy In 3 eases the appcndieal 
hernia was diagnosed before operation In 2 cases there was retrograde strangu 
lation of the ippendix In one a hernnl abscess was due to perforation of the 
appendix by a pin 

Length of the Appendix — The length of the appendix was given in 45 
eases and the averige length of the portion in the sac was 3 inches (7 5 cm ) 
In two eases the appendix was 12 inches (30 cm ) long 

Treatment — The method of tioatment employed and the result was stated 
in 308 cases 
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In one patient who rocovcied without operation a portion of the appendix 
3i 1 inches (8 tin ) long was east off by the how el 

Adhesions in Sac — Hernial appendicitis is no longer a lare condition but is 
lather a complication to be expected in about 1 per cent of irreducible hernias 
Ilcnna of the nomnflamed appendix is much more frequent than statistics indi 
cate The hernial sae contents either reduces spontaneously or is replaced by the 
surgeon before he opens the sac lurtheimore the fact that the number of fem 
oral hernias reported in the literatuic are only slightly less than the inguinal 
variety is proof that only those appendices that become adherent to the sac wall 
have a chance of being recorded With the internal inguinal ring much largei 
than the femoral opening and in closer proximity to the appendix, it is reasonable 
to presume that the normal appendix is in an inguinal hernial sac much more 
frequently than the literature would lead us to believe 

Anatomy 

The appendix may be alone in the hernial sac or it may accompany the 
the cecum or other viscera into the sac A number of eases of congenital in 
guinal hernia are on lecord in which the appendix was found adherent, usually 
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at its tip, to the testis The appendix maj enter anj of the hernial openings 
and for anatomic reasons it is nearlv alwajs found on the right side (Fig 241 ) 
Left sided hernia of the appendix is very rare Sometimes the appendix remains 
in the sac for a long time without causing svmptoms especial!} if it is asso 
ciated with other viscera as in the ease reported by Fernandez de Castro 

Diagnosis is seldom made before operation, the condition usually being 
discovered during an operition for hernia Appendicitis in the hernial sac 
is almost alwajs mistaken for strangulated omental hernia accompanied bj 
appendicitis When the appendix is the sole content of the sac the hernia 
is usuallj small and gives no sjanptoms until the appendix becomes inflamed 
and adherent to the sue wall In reducible hernia appendical henna is. seldom 
diagnosed because the operator nearlj alvvavs reduces the contents into the 
abdomen before the sac is opened 



lip 211 — Inguinal hernia of the Isolated appendix Note the alheslons bet veen tie tip of the 
appendix and the fundus of the sac. 

Frequency — -A review of the literature shows that the appendix is present 
in 1 to 1 5 per cent of all hernias containing abdominal viscera It is found 
m about 1 per cent of hernias in subjects between thirty and fifty jears of age 
and in about 1 5 per cent of those past fif tj The appendix is nearly always 
accompanied bj the cecum Hernia of the isolated appendix is comparatively 
rare occurring about 3 times in 1 000 hernias 
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In 3,000 autopsies at the Massachusetts General Hospital, Ma grader found 
llio appendix alone in a homnl sac 4 limes 

Gault and Bajlis in a senes of 230 fomoial hernia operations found the 
appendix in the sac twice 

Pales and Sohici stated that hernial appendicitis is v cry frequent among 
the Negroes of Trench Equatorial Africa In 90 operations for appendicitis 
the appendix was in a heimnl sic in 10 taxes 11 1 per cent 

VARIETIES OF HERNIA OF THE APPENDIX 

The varieties of henna of the appendix m the older of their frequencj 
arc inguinal, femoral, umbilical, diaphragmatic, x intro), obturator, perineal, 
and sciatic It is possible for tlic appendix to make its exit through other 
openings but such instances ha\c never been leported 

1 Inguinal — Inguinal hernia of the appendix is b\ far the most common 
form, about 55 per cent of the lCforded eases being of this aarictj This is due 
to the pioximitj of the appendix to the internal inguinal ring, and to the fact 
that the inguinal ring is many times larger than the femoral ring 

2 Femoral — The femoral varietj constitutes about 40 per cent of all 
cases, being much less frequent than the inguinal variety The femoral ring 
is situated onlj a short distance below the internal inguinal ring Appendical 
femoral licrnia would be rnoie common than the inguinal vanctj because of the 
lower position of the femoral ring and the teitdenev of the cecum and appendix 
to gravitate downward, were it not for the fact that the femoral opening is 
not so constant as the inguinal opening, and when it docs exist it is verj much 
smaller than the inguinal ring Because appendicitis of the isolated appendix 
is moie frequent in femoral than in inguinal hernia, some writers ha\e mam 
tamed that femoral hernia of the appendix is the more frequent vanctj Statis 
tics do not support tins claim Tcmoral hernia of the appendix nearlj alwajs 
occurs m women (9S per cent) , it is verj rare in men (2 per cent) 

3 Umbilical —Umbilical hernia of tlic appendix is rare, constituting only 
about 4 pei cent of all appendical licimas The appendix lias never been found 
alone in an umbilical hernia In the few recorded cases it lias been accompanied 
bv other a iscera, such ns eceum, colon, omentum, and small intestine 

4 Ventral — Ventral lieinn of the appendix is verj rare It has been 
found in small hernias in the appendix region In massive eventrations, in 
vohing most of the abdominal viscera, the appendix accompanies the cecum 

5 Diaphragmatic —Diaphragmatic henna of the appendix is alwajs ae 
companied bj other viscera, such as cecum, transverse colon, stomach, small 
intestine, and omentum (See chapter on diaphragmatic hernia ) 

6 Obturator — Obturator hernia of the isolated appendix is verj raie 
In 924 hernias of the appendix which I collected from the literature, there were 
onlv 2 eases of isolated appendical obturator hernia (0 4 per cent) 

Pathology of the Appendix 

The earliest recorded cases of appendical hernia were found at autopsj, 
or discovered after the incision of a hernial abscess, or during operation for 
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strangulated hernia It should he home m rnnid that the herniated appendix 
is liable to all the lesions of the mtiaabdormnal appendix 

Appendix Vessels — The single artery supply mg the appendix and its ac- 
company ing veins arc subject to pressuic from traction or kinking of the ap- 
pendix After infection occurs, the vessels arc frequently obstructed by septic 
thrombi In women a second arterv is sometimes found in the peritoneal fold 
joining the broad ligament and appendix 

Noninflamed Appendix — The noninflamed appendix m a hernial sic is 
seldom diagnosed before operation When the appendix is accompanied by 
the ceeum or othei viscera, it is usuallv healthy or only slightly diseased, he 
cause the hernial rings aie nutssirily large and the presence of the other 
viscera protects the appendix from pnssurc from the hcrnnl ring, and adhesions 
to the sae wall do not foim so oftin or so emh as in isolated appendical hernia 
When the appendix is alone in tin sit the herni il 1 uig is small and con 
stnetion sometimes occurs In 95 pci cent ot the cases of lieinia of the isolated 
appendix, the appendix is adherent to the sic wall Adhesions are more con- 
stant m this variety of henna than in am other The jncscncc of adhesions and 
a narrow ring favor the oarh development of inflammation and infection These 
complications arc more frequent in ie moral hernia on account of the small 
femoral nng and the pressure ami tiauma pioduccd bv the movement of the 
thigh, than in inguinal hernia Appcndiees in hernial sics may be of normal 
length, 4 to 5 inches (10 to 12 5 cm ) but more often thev aic thickened and 
elongated, sometimes attaining a length of S to 12 inches (20 to 30 cm ) 

If there arc other viscera in the Me the appendix is usually adheient to 
them as well as to the sic wall Thc'nppciuhx miv be curled oi kinked on itself 
When there is obstruction m the lumen near the base of the appendix, the distal 
portion mav be the site of cvstic distention due to an accumulation of the 
secretion from Liebtikuhn’s follicles Hutchinson stated that when the cystic 
appendix is intraabdominal, it mav attain a diameter of 4 indies (10 cm) or 
more, and may closely resemble small mtpstinc oi a Mechel's diverticulum It 
may contain several ounces of mucoid fluid 

When hernia of the isolatcil appendix occurs in subjects with cnlaiged 
hernial rings and rclaxetl abdominal walls it usuallv drags the cecum into the 
sac in a short time 

Appendicitis m the Hernial Sac — When the appendix is in the hernial 
sae, it is more commonly subject to acute and chiomc inflammation than when 
it remains in the abdomen 

Strangulation and Inflammation — Strangulated appendical hernia is very 
rare The term is often meorrcetlv applied to ordinary hernial appendicitis, 
and this has led to much confusion Appendicitis m the hernial sae has often 
been diagnosed as strangulated hernia, simply because the mass was irrc 
ducible and gangienous, while in lealitv the same changes m an mtraahdomi 
nal appendix would have been ascribed to inflammation and infection I believe 
that most of the reported cases of “strangulation” of the appendix are in realxtv 
hernial appendicitis 

Cunha has made a special study of the gastrointestinal symptoms ac 
eompanying hernial appendicitis 
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Partial strangulation winch is very frequently the first stage o£ hernial 
appendicitis is favored by the following factors the dependent position of the 
appendix the obstruction to the blood supply of the appendix due to the weight 
of the cecum or other overly ing viscera the occasional pressure exerted by the 
edge of the hernial ring and rarely the presence of a fecal concretion or foreign 
body m the lumen of the appendix The swelling edema and congestion of 
the first stage together with the increasing circulaton obstruction lower the 
resistance of the appendix and provide the setting for the second stage which 
consists of infection followed by mQimmxtion that terminates as a rule in 
gangrene and perforation 


iKFQDENCa or \8D0M|NAI AM) HERNIAL VPPFNDICrriS 



TOTAL CASES 

API EMUCITlS 

NO IN HERNIAL 

SAC 

PERCENT 

fcotnienburg 

4 000 

8 

0- 

Ilofman 

4 000 



Fromme 1 

<v a 

1 1 

0 14 


Strangulated Appendical Henna — When the tecum or other viscera are 
strangulated with the apptwlix the changes in the appendix seldom proceed 
beyond the first stage of edema and congestion Complete strangulation of 
the appendix is rare and almost always occuis when the appendix is the sole 
content of the sac Nearly all the rccoidcd cases have been m femoral hernias 
In strangulated appendical hernia the sac usually contains fluid which is clear 
turbid or blood tinged The appendix is dark m color sometimes dusky or 
purple and if gangrenous it may have a deid leaf hue the same as strangulated 
intestine 

Tuberculous Hernia Sac and Appendicitis — Tuberculosis involving the 
hernial sac is usually an extension of peritoneal tul crculosis and rarely it also 
includes the appendix The condition is not as fiequent as m former vears 
Imperati m 1038 made a tl orough study of the etiology symptoms and dng 
nosis and reported a case of appendicitis in a tuberculous liermal sac 

Apoplexy of the Appendix — The term apoplexy of the appendix was 
proposed by Pascal and Pilliet to describe a partial strangulation of the ap 
pendtx The condition is cl aracterizcd hy an engorgement and thrombosis of the 
blood vessels and diffuse hcmorrl ages in the appendix and mesoappendis 
Dnllos observed a ease in which tl c twisted appendix cut off completely the Wood 
supply of the viscus 

Point of Constriction in Strangulation — The usual point of constriction 
is the rigid boundan of the liermal nng especially the sharp edge of the 
lacunar ligament in femoral hernia Sometimes the constriction is due to an 
omental band which is adherent to the sac wall or to the neck of the sac being 
very narrow or to a constriction m the sac itself 

Mesoappendix — "When the mcsoappendix accompanies the appendix into 
tl c hermal sac it soon becomes adherent to the sac wall or to the other con 
tents It is usually thickened elongated and contains an excessive amount of 
fat which increases the danger of strangulation by pressuie on the appendix 
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When the mesoappendix is strangulated, it 1ms the appearance of intense \enous 
congestion, resembling strangulated omental henna 

Obstruction and incarceration are much moie frequent in femoral appen- 
dical hernia than in the inguinal variety 

The Sac — The sac of an appendical hernia may be complete, or it may he 
incomplete when some of its coverings arc lacking The appendix may he 
retroperitoneal, lying entirely outside of the sac, as in a sliding hernia of the 
large intestine The sac may be single oi multiloculsr Harvey observ cd a case 
of hernial appendicitis in which the appendix constituted one side of the sac 
wall 

Amount of Appendix in the Sac 

Complete — The entire appendix is usualh found in the sac of ectal hernias 
Factors that fas or the complete descent of tin appendix arc an abnormally 
mobile cecum, a long mcxoappcmlix the absence of nditcsions m the neck of the 
sac, and adhesion of the tip of the appendix to the testis, or to the fundus of the 
sac m complete licrma 

Incomplete — In a majoutv of the cases of hernia of the isolated appendix 
only one half to two thirds of the appendix lies in the sac Incomplete hernias 
are usually caused by adhesions of the appendix to the neck of the sac, a short 
mesoappendix, an immobile cecum and traction excited on the appendix by the 
cecum When the mobilif y of the cecum permits it to trav cl to the left side to a 
point opposite the left internal inguinal or femoral rings, it is an easy matter 
for the appendix to descend into a preformed sac In left sided appendical 
hernias, the appendix is ncarlj ilwavs abnormallj long, while in right sided 
ones, it is usually normal in length 

Localized Peritonitis — Because of the isolated position of the inflamed 
appendix, extensile adhesions usually form caily and confine the infection 
to the sae, thus pi eventing the peritonitis from imndmg the abdominal cavity 
For tins reason the piognosis m hernial appendicitis is moro favorable than 
that m the abdominal variety 

Retrograde Strangulation — Retrograde strangulation sometimes occurs, 
usually when the appendix is abnormally long The central portion of flic ap 
pendix is caught in the hernial ring, while the tip and the base remain m the 
abdomen The pressure at two points obstructs the blood supply, and gangienc 
and perforation of the proximal end may develop rapidly 

Etiology 

Appendical hernias are most conveniently considered by dividing them into 
two groups, congenital and acquired 

1 Congenital — Congenital hernias of the appendix are those in which the 
appendix is in the hernial sae at birth The cecum usually has a long mesentery , 
it is freely' movable and almost always accompanies the appendix into tlie sac 
It is probable that isolated appendical hernia descends into a preformed sac, as 
other intestinal hernias do, or that it is drawn into it by the cecum , or a lax 
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mesoceoum favors the development of a niLsoiolon thus increasing the range of 
movement of the cecum and appendix 

2 Acquired — Aeqtmed hernias of the appendix arc those in which the 
appendix enters a pufoimed or cong mtnl sit after birth 

Exciting Causes — The cxeiting causes of appendical licima are the same 
as those that apply to other infcstmil hernias such as ti inma strain lifting 
coughing whooping cough and anv thing that increases inti anbclommal tension 
hen the cecum enters the sac fiist the httma of the appendix is usually due to 
a long continued mtraahdominnl tmsion associated with a slipping of the 
parietal peritoneum such as occurs in sliding hernia 

Predisposing Causes — The pn disposing tausos of hernia of the appendix 
arc abnormal mobility of tin tecum elongitam ot tlie mesenten and some 
times ot the appendix genual ptosis of tin ihdommal viscera anti relaxation 
of the abdominal w ill ind friction excited on the appendix by the cccum oi 
ad he lent ustera already in the sae 

Age and Sex — Isolated inguinal hernia of the lppcndix is found most fre 
quenth m subjects under ten venrs of a„c Hcmi i ot the appendix and tecum 
is found most often in the middle iged oi cldcilv increasing m fiequencv as 
age advances 1 emord heinii ol the appendix is most trequent between the 
fortieth and seventieth veais Inguinal hernia of the appendix maih alwavs 
occurs in males and femonl appendical I ornia m females 

Hernia of the Appendix in Infants —Hernia of the appendix in infants 
and children is not a rare condition In ICO of the reported cases the patients 
weie under two vears old and of 118 in children two to ten years old file were 
femoial Bhel and Waughs patient was undo* two weeks old I onagers 
patient was two and one half vucls old 0 Null s patient was five wccls old 
and Buigor and Toihuts piticnt was onlv six weeks old Iblzel has written 
on the symptoms and di gnosis 

Left Appendical Hernias — Hernias of the appendix on the left side are 
very rate When thiv lie found in the nculy horn they aic ncarlv ilnays 
due to developmental anomalies ami the cecum and ascending colon arc usuallv 
found oecupv mg the lelt side of the abdomen In older subjects the v mny 1 e 
accounted foi bj one oi more of the following factors ptosis of the ceeum a 
mesentery so long tint a 1 irge hcima cont lining lhum mav by traction draw 
the cecum and appendix to the left side scoliosis and ly pliosis Ti imposition 
of viscera is rarely a cause of left sided appendical hernias m adults 

Appendicitis in the Hernial Sac — The same factors that arc responsible 
foi abdominal appcmhutis arc also tic eansc of hcimal appendicitis When 
the appendix enters the hernial sac it is subjected to moie traunu ind eir 
culatorv distiubances tl an when it remuns m tlic abdomen consequent!} it 
often becomes inflamed its walls tlucl en and it becomes adherent to the sac 
wall or to other viscera In inguinal hernia the exposed position of tl e ap 
pendix and the cont motions of the abdominal muscles arc responsible foi con 
siderable irritation and traum i to the appendix In femoral horm'l the a n 
rowness of the hernial opening the pressure cxei ted by the sharp edge of the 
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lacunai ligament, and the trauma due to active movements of the thigh are 
responsible for the earl} development of appendicitis m a majorit} of femoral 
appendical hcinns The dangei of strangulation of the isolated appendix is 
increased when the mcsoappcndix is thick and contains large lobules of fat 

Symptoms 

Hernias that contain onlv the appendix are small and casilv reducible m 
the eailj stages, and cause few svmptoms or none Often the} remain redueed 
most of the time, appearing onlv after some unusual strain or when the truss 
lias been left off Sometimes reduction of the hernia causes pmn, and there 
maj be a lnstorj of attacks of irreducihilitj wild p irtial strangulation, aecom 
pamed bj symptoms of appendicitis In rare instances an appendical hernia 
wall strangul itc the first or second time it comes down Ilcmia of the appendix 
is comparative!} frequent in ml ants and dnldien, and with these little patients 
it is sometimes possible to palpate the appendix m the sac As a rule, the svmp 
toms give rise to considerable pain ami discomfort 

Functional Symptoms— As long as the hernia is casil} reducible or can 
bo retained b\ a truss the patient is usuill} fiec irom svmptoms As ad 
hcsions form between tlie appendix and the sac wall, he notices increasing pain 
and diseomiort icfcircd to the appendix region in the right hvpogastnum, some 
times extending to the umbilicus 01 to the louei bordei of the ribs Because of 
the small size of the hernia the symptoms arc usuall} lefenod to the appendix 
and the possibilit} of a hernial appendicitis is general]} overlooked A cor 
rect diagnosis was made before operation in hss than 1 per cent of the cases 
leported m the literature 

In acute heinml appendicitis, otlici s}inptoms m addition to pam are 
distention of the abdomen with sonic tenderness, but without rigidity of the 
abdominal muscles such as is found in abdominal appendicitis, malaise, fever, 
constipation, and disttubanccs in micturition Flatus and fcccs continue to 
pass as obstruction docs not oecui unless small intestine, cecum or colon is 
strangulated bv the hernial nng Sometimes there is pam lcferred to the 
scrotum m inguinal appendicitis in the femoral vanetj the pam maj lie re 
ferrtd to the hip joint and down the inner side of the thigh as far as the knee 
Movement of the thigh on the affected side is limited and often accompanied 
by considerable pam In rare instances tlicie ls a dragging pain referred to 
the right iliac fossa 

Both strangulation and inflammation aic eonnnonlj ushered in with an 
acute onset Nausea and vomiting may oceiu with both especial!} at the begin 
ntng The abdominal pam is eolicky, localized, or general The symptoms are 
those of partial strangulation, and the condition is often diagnosed as a strangu 
lated omental or Richter's hernia When the appendix is strangulated, the 
temperature is subnormal and does not become elevated until after the onset of 
infection and inflammation 

In hernial appendicitis the temperature is not so high as m abdominal 
appendicitis, on account of the localization of the infection within the sac, 
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which is due to the cirly closure o£ the licrninl opening by the lnflammatorj 
adhesions Hence opeialion is usually delayed until after gingienc has dc 
\elopcd Shock and collapse are not in uktd except in children 

Objective Signs — The signs of a notiiuflnmed api endix in the hcrnnl sac 
are almost always vague and indefinite In the beginning the hernia is small 
and easily reducible as adhesions foim in the sac, it becomes tender and pain 
ful and more difficult to reduce There is usually a historj of occasional at 
taeks of appendicitis with the local symptoms referred to the hernia, which 
is temporarily 11 reducible 

In many instances the hernia comes down for the first tune during an acute 
attack of appendicitis and is immediately irreducible If the appendix is alone 
in the sac and not adherent to the wall reduction is not accompanied by a 
gurgling sound and there is no impulse on cou„hmg \\ hen the cecum, colon 
or small intestine is also in the sic, the 1 erma is usually laige resonant on per 
cussion and gn cs an impulse on coughing and w hen the hernial opening is small 
reduction is accompanied by a gurgling sound 

In children the appendix can sometimes be palpated in the hernial sac 
more often m inguinal than in femoral hernias, it feels like a thick round 
cord or a penholder Sometimes it may be recognized h> the elongated shape 
and hardness of the hernial mass \\ hen the appendix is long and hinl cd or 
curled upon itself oi when theie is retrograde sti angulation of tl c central por 
turn it may feel like a double cord 01 be mistaken for a second testis 

The appendix m the hernial sac can haidly ever be felt in adults on ac 
count of the thick co\enngs of the hernia and the excess of fat in the meso- 
appcndix that is often present in these subjects Tension inflammation or 
fluid in. the sac may also intei fere with the palpation of the appendix When 
appendical hernias are exposed to considerable tiauma as they are when located 
in the femoral region they become irreducible early because of inflammation and 
the formation of adhesions 

Roentgen Ray Diagnosis —When the symptoms are obscure and indefinite a 
roentgen ray examination will save much time in making a diagnosis and un 
dertaking an eaily operation 

Local Signs of Inflamed Appendical Hernia — The local signs of inflamed 
appendical hernia are redness of the si in edema induration of the overhing 
coverings and gradual increase in the sire of the tumor tenderness and pam 
over the mass on pressure and dullness on percussion The tumor is hard or 
fluctuating depending on whether or not an abscess has formed and there is no 
impulse on coughing There is often referred pain and tenderness above the 
inguinal ligament but there is no ngidity of the muscles over the appendix 
region (McBumcy s point) unless there is abdominal peritonitis Ficarra ob 
served a patient with hernial appendicitis with all of the syanptoms referred to 
WcBumey s point 

These signs are absent in strangulation of the appendix when it is nn 
accompanied by appendicitis and they do not appear until aftci infection takes 
place and inflammation develops 
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Complications 

Strangulation, inflammation, irredncibility, and foreign bodies in the lumen 
of the appendix arc the most frequent complications of appendical hernia. As 
already pointed out in anatomy, strangulation is the first stage and infection 
and inflammation the second stage of appendicitis in the hernial sac. It is usu- 
ally impossible to determine when strangulation ends and inflammation begins 
or vice versa. 



Fife' 242 — Hernial appendicitis In a man forts Bve years old (Coortesi Dr Felix Cunha.) 

Strangulated Hernia of the Appendix.— When strangulated hernia of the 
appendix is incomplete and is not followed by inflammation, the symptoms are 
vague, often simulating those of strangulated omental hernia or a small Richter's 
hernia There is an irreducible hernial mass that slowly increases in size with 
little or no pain and tenderness Gastrointestinal and abdominal local symp- 
toms are usually absent. 

Appendicitis in the Hernial Sac. — Appendicitis in the hernial sac is often 
mistaken for strangulated hernia of the appendix. In the latter condition the 
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symptoms of appendicitis are absent Tins uior m diagnosis is pel haps due to 
the fact that operation is usually undertaken for a supposed strangulated 
cntcrocele or omentoeclc, and the most striking local svmptom is irreducibilitj 
of the hernia, winch usuallj is due to inflammation and not to constriction per 
sc at the base of the appendix (I jgs 242 and 243 ) 

Symptoms — The svmptoms of heinnl appendicitis are similar to those of 
abdominal appendicitis namch nausea vomiting colic) y abdominal pain 
distention and constipation Thcic is no intestinal obstruction or rigidity of 
the abdominal muscles in the appendix legion "When the appendix is in the 
mc alone gangitne and perforation develop early tsjeenllv in fanord 1 min 



rie 243 — Hernial appendicitis In an alult vltl two small divert c 11 of the append x (Cour 
tesy Dr Felbc Cunha ) 

Irreducibility of the Nomnflamed Appendix — IneducibiUty of a non 
inflamed appendix is ucaily always due to adhesions of the appendix to the 
sac wall Occasionally it is caused by cystic dtstention or kinking of the ap 
pendix, by adhesions to the cecum 01 to the pentoneum at the internal ring 
or by adhesions between the appendix and the testis in inguinal appendical 
hernias m males 
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Foreign Bodies m the Appendix — Foreign bodies aie occasionally found 
in the lumen m in the wall of appendices m hcininl sacs The substances 
most frequentlj found arc spicules of hone, fruit seeds, bits of enamel, glass, 
short hairs, bristles, gallstones, intestinal parnsitis, such ns tapeworms, thread 
worms, luuilni colds, tuchotcphaUis bilharm, and cclunococn Sharp-pointed 
objects often work towaid the tip ol the appendix, pcrfoiatc its wall and cause 
inflammation or appendicitis Ijanglcj found a nail in the lumen of an ap 
pcndical henna m n man, and live found a biokcn blade of a licmostat beside 
the appendix in a hernial sac 

Kclloch found a pin imbedded tiansversdv in the appendix and in the 
walls of the sac m an iniant while opei.iting for irreducible inguinal hernia 
Theie had been no previous svmptoms of inflammation or appendicitis in the 
hernia 

Collins (DC) observed an unusual case dining World Wai II The 
patient was an Amencan soldici, nineteen v nix old with a light inguinal scrotal 
hernia that contained the cecum, part of the ascending colon and terminal ileum 
along with the appendix The appendix contained a black headed pm 2 inches 
(5 cm) long The pm had pcifoiatcd the tip of the appendix and the hernial 
sac and had worked its wftj through the testicle, the point ot the pm finally 
perforated tlio posterior aspect of the scrotum As a result, the patient was 
compelled to walk in an extreme bow legged gait Fan discovcied a pin in an 
inguinal hernia in a joung child The pm had perforated the appendix and in 
smuated itself into the sat, causing the hernia to become irieducible 

Other Complications — Other conditions that m«i> complicate henna of the 
appendix arc benign and malignant growths in the appendix, spontaneous 
ruptuie of an appendical abscess with the formation of a fecal fistula, tubercu 
losis of the appendix, cjst of the appendix, and hjdiocele of the hernial sac 

Differential Diagnosis 

The symptoms of henna of the appendix so closch simulate those of other 
conditions that diagnosis befoie operation is often impossible In clnldicn the 
sLp^iu/1'.y. <*a» xoOT/dwwts Wi wv b/itrual sac., twit xoxy s/iUbm n>. wiults, 

Tlieie is often a lnstorj of a small reducible tumor, and sometimes theie have 
been pie vi oils attacks of appendicitis, when the mass became tcinporanlj lr 
reducible When inflammation develops the teudei, painful irieducible tumor 
graduallj increases m size, accompanied bv the gencial svmptoms and local 
signs of appendicitis When the inflamed appendix accompanies the cccum, 
colon, omentum, 01 small intestine into a huge hernial sac, the onh svmptoms 
of appendicitis maj he those of hernial pentomtis 

Appendical hernia mav be mistaken for the following conditions 

1 Omental Hernia — An n reducible omental hernia presents a hard n 
regular mass which is insensitive to pressure Pressure or traction on the 
tumor does not cause pam lcfened to the appendix xcgion A strangulated 
omental hernia seldom has am signs of intestinal obstruction, and the sjmp 
toms of inflammation characteristic of appendicitis aie usual!} laeking 
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2 Partial Enterocele — A putial stiauguhlion or ‘ nipping" oC tlic intes 
tinnl wall gives tlic symptoms of strangulated henna without complete obstmc 
tion of the bowel Vomiting and shock arc more nmhed than in stiangulated 
hernia of the appendix and the symptoms of appendicitis aic lacl ing In de 
lajcd eases howevci, it is usually impossible to male a diagnosis esapt at 
opciation 

3 Strangulation or Torsion of the Ovary and Tube — Hernia of the ovary 
and tube is found most often m infants and children mid occurs with ncarlv 
equal frequency on the light and left sides There is almost ihvus a history 
of an it reducible tumor present since birth It is globulai in shape painful 
on pressure and moves with the uterus when the httcr is palpated through the 
rectum or the vagina Torsion of the tube oocuis occasionally and as the sjmp 
toms aie similar to those of sti angulation diagnosis is seldom made except at 
tune of operation Several cases aic reported m tl e literature m which the 
ovary and tube accompanied the appendix into n hcrmal sac 

4 Adenitis — Inflamed ljmphnlic glands especially m the femoral region 
nwy simulate a hernia ot the appendix The mflxmed ^hn<l is usually mo\e 
able and the examining fingers can be passed beneath it showing that it is out 
side the hernial sac Frequently moic than one gland is enlarged In rate 
instances a large inflamed or abscessed gland m the femoral region conceals 
a strangulated hemn Battle observed appendicitis in a femoral hernia nssoci 
ated with inflammation of the overlying lymphatic glands 

6 Strangulated Epiploic Appendix — Strangulation or torsion of an epi 
ploic appendix must ho distinguished from hernia of the appendix Ilemia of 
an epiploic appendix is most frequently found on the left side where it is at 
tached to the sigmoid Tlic symptoms arc not unlike those of omental hernia 

6 Pus in the Hernial Sac — \ory rarely the pns from a gangrenous ab 
dommal appendicitis gravitates downward into a congenital hernial sac The 
inflammation at the neck of the sac causes the tumor to become irreducible 
In the early stages the mass is fluctuating and accompanied by the symptoms 
of purulent abdominal appendicitis This condition is to be borne in imnd in 
examining ‘strangulated inguinal hernia 

7 Disease of the Testis — Disease of tl e testis must be thought of especially 
when the testis lies in the inguinal canal 

8 Cyst of the Cord or Canal of Nuck — A hydrocele of the cord or of the 
canal of Nuck is fixed in position or only slightly movable The tumor does 
not vary in size and it is insensitnc to pressure 

9 Other Conditions — Other affections that must be distinguished from 
hernia of the appendix are prehennal lipoma torsion of the spermatic cord 
intestinal diverticulum supernumerary testis reducible and irreducible hernias 
of the intestine bladdei and other viscera Large or encysted appendices have 
been mistaken for the hernial sac or for a second sac A long slender appendix 
must not be taken for the round ligament oi spermatic cord 

10 Meckel’s Diverticulum — A Mechel s diverticulum m an inguinal or 
femoral hernia can rarely be distinguished from an appendical hernia except 
at operation and even then mistakes are liable to be made It is probable 
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that some of the cases of large appendices found in hernias especially on the 
left side are hennas of Meckel s diverticulum If the appendix Ins a large 
lumen a thin vail and is abnormal!} long an attempt should alwavs he made 
to identify the cecum so as to confirm the diagnosis A Meckel’s diverticulum 
has no mesentery while about 50 per cent of appendices in hernias have 
mesenteries 

Cases arc on record m the literature in winch fatal results have followed the 
mistaking of the inflamed appendix for the spermatic cord and leaving the 
appendix undisturbed in the sac while the other contents were reduced 

11 Appendicitis and Hernia — The coexistence of chronic appendicitis and 
hernia is not unusual At times the pain and tenderness is ascribed to the 
hernia whereas the appendix is the chief offender I have seen several cases 
of this t}pe Bachy and llabourdm reported twenty seven cases of chronic 
apj endtcitis complicating hernia 


Prognosis 

Strangulation and inflammation occur more frequcntl} in appendical her 
mas than when the appendix is intraabdommal When the appendix is alone 
in the hernial sac it occupies an unprotected position and is subject to con 
siderable trauma with the result that adhesions to the sac vv all form earl} In 
femoral hernia after adhesions have formed and the mass has become irreducible 
the irritation produced b} the movements of the thigh and the constriction of 
the sharp edge of the lacunar ligament often lead to strangulation and hernial 
appendicitis 

Strangulation and inflammation are much more frequent in femoral hernia 
than m inguinal hernia Cangrene and perforation oecui earliei in femoral 
hernia than in inguinal hernia 

The mortality rate of appendicitis in the hernial sac is lower than that m 
abdominal appendicitis, because the process in the hernial sac usually becomes 
walled off earl} in tbe disease and the infection is localized within the sac On 
account of the indefinite symptoms m inflamed hernia of the appendix the di 
agnosis is often dela}ed and operation is resorted to later than in abdominal 
appendicitis 

Whenever appendicitis m a hernial sac is suspected operation should he 
undertaken as soon as possible The appendix should alwa}s be removed even 
when it is apparently hcalthv A number of eases are recorded in the literature 
m which a hernia of the appendix was redueed into the abdomen and an op 
eration for appendicitis was required later In other instances when the hernia 
recurred the appendix entered the new sac and became inflamed 

Appendicitis in a hernial sac may be acute or chronic The attacks have 
a tendency to occur more frequently and at si orter intervals thin m abdominal 
appendicitis However the acute form seldom runs as stormy a course in the 
hernial sac as it does m the abdomen and even when perforation occurs in the 
hernial sac the symptoms usuallj remain those of subacute appendicitis I 
have collected from the literatuie 924 cases of hernia of the appendix in 145 
there were symptoms of acute appendicitis 
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Treatment 

Truss —The trim treatment oi appendical hernia is never to be advised 
even when the hernia is leducible on account of the danger of the pressure 
and irritation causing an a< utc attic! of appendicitis In irreducible henna 
the pressure of the pad on the appendix causes so much pain that the truss 
cannot be tolerated 

Taxis — Taxis must nevei lie attempted m cither strangulated or inflamed 
henna of the apjendtx ns there is danger of rupturing a nonperforated ap 
pendix or an unsuspected abscess and perhaps fotcing pus into the abdomen 
which would piobablv cause a fatal peritonitis Tlicic is also the possibility 
of reducing cm masse a gnngtcnous intestine along the appendix 

The Operation 

Nomnflamed Appendix — Operation is the treatment of choice for hernia 
of the appendix The appendix should nlwnjs l>c removed and never reduced 
into the abdominal cavity If it cannot be removed thiough the hernial open 
mg because onty a part of it is m the sac and idhesmns and immobility of 
the cccuni prevent its base from being diavvn down into view the incision should 
be extended upvud through the inguinal ligament m fcmoial hernia and 
bejond the internal ring in inguinal hernia 

A better plan howcvci is to male a sceon 1 incision under local nnes 
thesn in the lower abdomen and remove the appendix at the coco appendical 
junction after blocking the mesocolon (Tig 244 ) This method permits a 
firmer closure of the htrmal opening than tl c first method which divides and 
weakens the internal ring favoring lccunencc 

The appendix is crusloel at its base with a forceps the latter removed 
and a ligature applied in the gioove The appendix is cut awav and if haste 
is neeessarv the stump can lie eantciizcd with phenol followed bj alcohol and 
dropped back into the abdomen os advo ated bv AA jeth The emtomarj piac 
ticc is to ligate cauterize and invert the stump bv means of a purse string suture 
Diseased omentum in the sac should le ligited and excised In large 
hernias othei viseeia such ns the cecum colon and small intestine aeeompanv 
the apj endix and should be returned to the alxlomen 

In dealing with appendical licrnn complicated bj extensive omental ad 
hcsions the operation is simplified if the omentum is first ligated and divided 
in small sections and then the sac remov ed with the end of the omentum still 
adherent to it Subpentoncal fat may be nustal en for omentum if adhesions 
are very extensive or if thcie is inflammation or suppuration If adhesions 
prevent the cecal attachment of the appendix ftom being brought down into 
the wound tl e base of the appendix can often be exposed by turning up a cuff 

of serosa and peeling the appendix out — the coat sleeve method 

Appendicitis in the Hernial Sac— Allien peiforation has not taken place 
the appendix should be removed in the manner already described the hernia 
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repaired and the wound closed without dnimgc (The indications for the 
use of the inguinal and femonl incisions foi irreducible femoral hernia aie dis 
cussed in the chaptci on femonl hernia ) 

If perforation or gangrene has developed or if an abscess has formed, the 
sic should be opened aud an> lcmaining poition of the appendix removed the 
wound drained and the hernia rcpancd at n later time In dealing with a 
gangrenous femora! hemn of the appendix Sthrager stitched the sac to the 
shin and comcrtcd it into a dnimge tube 



Pig *1< — Metl o J of blocking tie menocecum In tie operation for appendectomy under local 
anesthesia 

If gangicnc Ins extended bejoml tin, tip of the appendix it is not safe 
to try to pull the appendix down to ligate it at the base A bettei plan is to 
make a second incision eithei a lateial rectus or a "UcBuiney and draw the 
cecum and appendix up into the wound ami complete the opcntion as for ah 
dominnl appendicitis hen the appendix can be remov ed through the hernial 
opening, it is never advisable to anchor the stump to the necI of the sac it 
should be pushed back into the abdomen and covered with a piece of omentum 
if the litter is available Bregho uses a long skm incision for strangulated 
hernial appendicitis and a separate incision through the muscles and fascia 
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over MeBurnej 's point to deal with the appendix Kipp also retracts the ex 
tcrnal oblique muscle and fascia upward and ictnov e$ the appendix b> a sepa 
rate incision 

Retrograde Strangulation — In retrograde strangulation onlj the central 
portion of the appendix is in the sac The tip lies in the abdomen internal 
to tbe constricting ring, and it is nearly always gangrenous and often is per- 
forated, because the constriction obstructs its blood supply at two points The 
ring should be enlarged and the tip exposed and removed with as little dissection 
as possible to avoid spreading the infection (Fig 4 ) 

Fecal Fistula in a Hernial Sac — -When in appendical abscess is diaincd 
bv incision or ruptiucs spontaneously, a fecal fistula often follows The mtes 
tinal opening will close of its own accord in a few weeks, provided all the ap- 
pendix has been destroyed If the fistula persists, it is necessary to open the 
wound, remove the remainder of the appendix, and allow the wound to heal 
before attempting to icpair the hernia 
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CHAPTER XXXII 

HERNIA OF MECKEL'S DIVERTICULUM 

Synonyms — Littr 6 ’s hernia, hernia of the appendix ilei 

Definition — A hernia of Meckel's diverticulum is a piotrusion of a diver 
ticulum of the ileum through a licrnial opening 

(Meckel's duet ticuluw iu uuibihial lierma is not dealt with in this 
chapter, as the subject w discussed in the chapter on nmhilu il hernia ) 

Historical 

The possibility of u duel ticulum of the ileum appearing in a hernia was 
suggested bj Ruvsth, in his report of an a ut op s\ in 16S3 LittrC, m 1700, re 
ported two uiscs and described the diverticulum ns a secomhiy foimation arising 
from the intestine opposite the hernial ring Mtry, in 1701, leported a case, 
and Wnlthcr, in 1778, dissected a Meckel's diverticulum found m an inguinal 
henna Richter, in 1785, regarded these diverticula simph as partial enteroeeles , 
while Scarpa, in 1804, bnefly alluded to them along with appendical hernias 
and partial enteroeeles Boyer, in 1822, and Malgai^nc, m 1840, described 
them Riecke, in 1841, was the first to suggest colling them Littr£’s hernias 
Broca, in 1853, drew attention to the difficulty of distinguishing the svmptoms 
of partial cntcrocclc and hunia of Meckel’s diverticulum Morgan, in 1885, 
discussed the anatomy, and 7atti, m 1891 wrote at length on the etiology of this 
type of hernia Fowler, in 1902, reported the first case of sciatic hernia of a 
Meckel's diverticulum 

Interest m the subject was stimulated by the monograph of Torgue and 
Riche, in 1907 Pabst, m 1910, published an exhaustive renew covering 122 
reported cases of hernia of Mechel 5 diverticulum Wellington, in 1913, found a 
number of additional easts In 1923, 1 collected 159 cases from the hteiature 
Brodnax, m 1924, recoided the second ease of sciatic hernia of "Meckel’s diver 
ticulum Sweet, in 1930, reviewed the subject of femoral henna of Mechel's 
diverticulum In 1931, Frankau published an important paper on strangulated 
hernia and its association with Mechel's diverticulum Donati wiotc at length 
on diverticular femoral henna Christie discussed the complications found in 
infants and children, and Gomez wrote on the operative technique Harkins, 
in 1933, wrote on intussusception of Meckel s diverticulum, and Grav, in 1934, 
stressed the pathology Bettinelli, ui 1935, discussed the raie tvpes of hernia 
Meyer May m the same year reviewed the lepoited eases Brunet ti, in 1936, 
interestingly narrated the historical aspects Kcelev, in 1937, found a Meckel’s 
diverticulum m a ventral hernia, and Pcrngnon de Troyes and Du Bourgnet 
wrote on the subject of unusual sae contents In 1938, Goodman discussed at 
length the pathology, "Weinstein collected the leported cases of femoral hernia 
of Meckel's diverticulum, and Quin in 1938, also reviewed the literature on this 
type of hernia 
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Strohl and McArthur, m 1939, discussed the tree tment of strangulation of 
Med el ’a dncrticulura in femoral hernia G'ofii Moreno m 1941, wrote on the 
umbilical type of hernia Marti and Cottet, in 1942, again emphasized the value 
of roentgen ray examination as an aid in diagnosis Dujovieh and Shraer, in 
1943, stressed the frequency of strangulation m the femoral t)pe Bird, in 
1943, published an excellent review of the eases reported in the literature, and 
rollback, in 1944, wrote on the diagnosis at time of operation Haber, in 1947, 
published an excellent stud\ of bowel obstruction m these hernias 

Mason, in 1933, wrote most interestingly on the life of Littr6 and his first 
ease of diverticular hernia The symptoms and diagnosis ns narrated by Littre 
are still a classic and have nc\ci been improved upon by modem w liters 


Statistics 

Age — Hernia of Meckel’s diverticulum is most frequently found m adults 
especially in middle aged persons In 194G, I collected 259 esses from the lilcra 
tare Jn 211 eases, including my own, the ages were gi\en ns follows 


AGrs 
SO minute-* 

21 days old 
1 week old 
1 to 10 years 
10 to 20 years 
SO to 30 )€&tB 
30 to 40 jears 
40 to SO years 
00 to CO veers 
CO to 70 years 
Over 70 years 
Age not given 


Sex — As in other affections of Meckel’s diverticulum, hernia is most 
frequent in males, the propoition being 110 males (G2 5 per cent) to 41 
females (37 5 per cent) 

Side Affected — In 143 of the 259 cases I collected, 109 were on the right 
and 34 on the left side 

Site — Hernia of Meckel’s diverticulum usually occurs m the inguinal 
region In the senes which I studied, 137 hernias were inguinal, and of tlus 
number 96 were in males, 16 m females In 94 the hernia was on the right 
side and in 30 it was on the left side 

Fifty four hernias w ere m the femoral region Of these 28 were in females 
20 in males, and in 6 the sex was not given The right side was most frequently 
affected 30 of the hernias being on that side, with G on the left side, in 18 cases 
the side was not mentioned 

There were 32 umbilical hernias of which 9 were in males and 7 in females, 
in 16 the sex w as not given There was one ventral henna in a man Two hernias 
were m the sciatic region, in one patient, a woman aged foity seven years re 
ported by Fowler, strangulation was followed by a fecal fistula, and the patient 
recovered, Brodnax found one at autopsy in a man aged nineteen years 
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Anatomy 

There arc two anatomic varieties of hernia of Meckel s diverticulum the 
nonmflamed and the inflamed 

Simple Nonmflamed Henna of Meckel s Diverticulum. — In simple hernia 
of Meckel's diverticulum the diverticulum maj lie free in the sac as in the 
cases obsened bj Littic in 1700 and by Ca7in m 18G2 However it is most 
often adherent to the sac wall 

Many writers have noted the intimate connection between the diverticulum 
and the testis or cpididvmis in inguinal hernias 



Flff 215 — M ck 1 g di erl culum adherent In an Inguinal 1 ernla sac. 

The diverticulum may be accompanied bj small intestine which is some- 
times strangulated 01 by omentum alone Hunter found the sigmoid and ileum 
with the diverticulum Brodnax found a Meckel s diverticulum 4 inches 
(10 em ) long in a scntic 1 emn In some cases the presence of the diverticulum 
at the neck of the sac prevented the reduction of tl e 1 erma by taxis Strangu 
lation of tl e isolated hernia of Meckel s di\erticulum is more frequent in femoral 
than in inguinal hernia 

Hernial Diverticulitis — Inflammation and strangulation of a hernia of 
Meckel’s diverticulum have the same etiology and pathology as has hernial 
appendicitis (Tig 245 ) 

As with appendical hernia inflammation is much more frequent than 
strangulation when so called strangulation occurs it is nearly always 
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simply se< ondary to the inflammation and infection True strangulation of a 
Meckel's dnectieulum is rate Sometimes it is impossible to determine 
whether inflammation or strangulation occurs first 

Embryology — Tins condition is a developmental defect and is often 
associated with other malformations 01 anomalies A Meckel's dnertieulum 
lcsults when the vitelline or omphalomesenteric duct, which connects with the 
yolk sac or umbilici! receptacle, fads to shrink and atrophy When this Mind 
appendage persists, it may lie 2 to 4 inches (5 to 10 cm ) in length It is almost 
always found within 3 feet (1 meter) from the ileocecal \al\e The diverticulum 
is usually' 2 to 4 inches (5 to 10 cm ) m length, although in one case it was 28 
inches long (70 cm ) 

Frequency — A Meckel’s dnertieulum in the abdominal cavity is present 
in about 1 per cent of individuals Turner, in 10 300 necropsies, found 81 
Meckel’s divciticula or 0 8 per cent Franknu, in G54 strangulated inguinal 
hernias, found a Meckel’s diverticulum in the sac m 4 cases Stnrlmger in 1,395 
inguinal hernia opciations found a Meckel’s diverticulum jn 1C cases, and in 
229 femoral hernia operations found a diverticulum once 

Etiology 

Henna of Meckel’s diverticulum is rare In GOO coses of Meckel’s diver 
’ ticulnm collected m the Iitciotuic by Torgue and Riche, there weic only 52 in 
stances of henna In the order of frequency the condition of the diverticulum 
was as follows closed, open, inflamed, the scat of benign adenomas, and the 
site of intestinal cysts 

Age — Hernia of Meckel’s diverticulum is most frequently found m adults 
and in middle aged subjects 

Sex — As in other affections of Meckel’s diveiticuhun, hernia is most fre 
quent m males, the proportion being of 110 males (G2 5 per cent) to 41 females 
(37 5 per cent) 

Side Affected — In 13S of 259 cases I collected 104 were on the right and 
34 on the left side 

Site— Henna of Meckel’s diverticulum usually occuis in the inguinal 
ugton I emoial hernias are levs frequent (sec st itisties) 

Predisposing and Active Causes —The same predisposing and active canses 
that are desenbed for hernia of the small intestine are also responsible for 
hernia of Meckel’s diverticulum The diverticulum lies free in the abdominal 
cavity until it entcis the hernial sac 

Symptoms and Diagnosis 

Hernia of Meckel’s diverticulum presents no special symptoms on which 
a diagnosis can be based, or the presence of a diverticulum even suspected 
The symptoms arc those common to appendical hernia, partial enterocele, and 
epiploitis in a hernial sac Inflammation and adhesions to the sac wall often 
result in the tumor becoming partially or completely irreducible 

Simple hernia of Meckel’s diverticulum is completely reducible if it is not 
adherent to the sac Often a gurgling sound is heard when the diverticulum is 
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reduced When the hernia is mcomplctclj reducible, due to the presence oC 
adhesions, a hard fibrous cord is felt just above the testis after the greater 
portion of the hernia has been reduced In this respect it resembles «i hernia of 
the appendix Lind states that when a nonstrangulated hernia causes abdominal 
distress, and at the same time is *?ensitnc to pressure, one should bear in mind 
the possibility of Mechel ’s diverticulum adherent to the sac nail 

Strangulation — The symptoms of strangulation of hcran of Mechel's 
di\ erticulum were fiist described by Littr6 Thev are similar to those of 
partial enterocele and hernia of the appendix The general symptoms arc, 
not sc\crc, there is seldom vomiting, and obstruction is not complete There 
is a small tumor in the affected region, which slowh increases in size, and 
the local signs, pain tenderness, tenseness and irrcducibihty are more marhed 
than the general sjmptoms 



Fig 218 — Schematic ilravvlng of an Inguinal hernia of Mcckcl s diverticulum. 

Diagnosis — A Meckel's dn erticulum should be suspected when the her 
nial contents apparently consist of a single loop of intestine, which seems to 
have a blind end, or which appears to terminate in a culdesac that is adheient 
to the sae wall A hernia of Meckel's diverticulum is larger than an appendical 
hernia, and the s> mptoms are usually less acute because of the larger lumen of 
the intestine When the sac is opened, the absence of a mesentery should cause 
the operator to think of a Mechel’s diverticulum {Fig 246 ) 

Intestinal Hemorrhage — Abdominal pam accompanied bj intestinal 
hemorrhage or tarrj stools should lead one to look for a hernn of a Meckel s 
diverticulum 

X ray Examination • — Marti and Cottet report a rare case of strangulation 
and perforation of a Meckel’s diverticulum in a left femoral hernia The} 
point out that when other methods fail, a diagnosis may be made before opera 
tion by a careful roentgen ray examination 
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Prognosis 

The prognosis for hernia of Meckel’s diverticulum is nion favorable thin 
that for ordinary cnteroceles because the intestinal tube is not obstructed and 
is only mdirectlj involved The mildness of the Jocil symptoms is often rtspon 
sible for dclajed treatment in sir insulation Generil peritonitis occurs more 
frequently as a complication than is ordinarily supposed The indications for 
operative trcitmcnt arc the same as those for other intestinal liernns 
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Treatment 

The radical operation with excision of the diverticulum ls the treatment 
of choice for henna of Mechel’s diverticulum If the diverticulum is reduced in- 
to the abdominal cavitj, there is danger of subsequent attacks of diverticulitis 
Whether the diverticulum is alone m the hernial sac or with other viscera, 
it should be resected at the point where it joins the small intestine, and the 
opening closed b} a careful intestinal suture Tins suture line should be covered 
over with a piece of omentum, if it can be secured, to prevent postoperative 
adhesions To lessen the danger of stenosis of the intestine, the excision of the 
diverticulum should be longitudinal, parallel with the lumen of the intestine 
The closuic of tlic incision should be with a transverse suture This gives a 
mucimum patency of the intestine at the point where the diverticulum was 
excised A small divciticulum can be handled much like an appendiecctomc 

The abdominal intestine should alwavs be examined for some distance be 
jond the attachment of the diverticulum, foi ewdenet for beginning necrosis 
oi gangrene A number of cases have been recorded in the literature m which 
perforation and peritonitis developed aftei the reduction of an apparently 
nongaugrenous diverticulum The treatment of strangulated henna associated 
with a Mechel's diverticulum is the same as that for intestinal hernia alone 
(rig 247 ) 

In 124 of the 2 «j 9 cases of hernia of Mickcl s diverticulum which I collected 
from the liteiatuie, the teinunation of the disease was as follows 



NO CISE.S 

KBJ1 

OATHS 

Biverticuluin excised 

im» 

99 

7 

Operation and drainage 

7 

5 

2 

Hpontaneous fi«tula 

5 


2 

Operation — diverticulum reduced 
into abdomen 

C 

4 

symptom continue 1 


124 

m 

13 


Bibliography 

Hernia or Meckel's Diverticulum 

BETnffELLi O Karo reperto ermario PolicJimco (?ez prat ) 42 130G-1400, 1035 

Bird, V\ E Littrd’s umbilical hernia Vtn J Surg 60 81 87, 1913 

Boyer A Traitu flea maladies chirurgicale* Paris Migneret 8 r > 1S°2 

Beoca, P r Be 1 ’(Strangle men t dans les hernies alxlominales, et ties affections qui peuvent 
fimuler Thc-e de contours Paris 1853 

Bbodnay, J Vi Hernia of Meckel s diverticulum through tl c greater sciatic foramen 
J A M A 82 440-442, 1924 

Brcnetti, F, Ji_ Enua strorznta del diverticulo di Meckel Gior vencto di sc med 10 
192 19C 1936 

Cazin, H Etude anatomique ct patl ologique eur les dtverticules de 1 intestin ThSse, Pans, 
18C2 

Christie, A Meckel’s diverticulum a pathologic study of sixtj three ca«es Am J Dis 
Child 42 544 5o3, 1931 

Bonatx, G S fetrozzamento in ernia crurale de«tra del dnerticalo di Meckel Policlimco 
(eez clur ) 38 278 287, 1031 

Boolia, VV Acute al lominil emergencies due to tie presence of Meckel’s diverticulum, 
Irish J M Sc 43 209 303, 19 >9 

BcJOYicrr, A, and Sukaee, M Hernia do Littrd (Pellizcanuento lateral del intestino), 
peritonitis Rev A«oc m<M argent 57 749 754 1943 

Fisiiback, E B, Je Meckel’s diverticulum strangulated in an inguinal hernia Harper 
Hosp Bull 2 60 64, 1944 



654 


IIFRMA 


TOLLIASSON, A Herme du dnerticule do Mockel Bull Foe tie pidint de Pans 30 4S? 
488, 1932 

1 okgue, L , and liiciiF, V Lo diverticulc de Meckel, Pam, O Dora, 1007 
Fowucit, w Sciatic Iieraia, ease Iutercolon M J Australas , Melbourne 8 497, 1902 
Iramiau, C Strangulated hernia a rtm« of 1497 ca«es Bnt J Sure 19 176191, 
1931 

Gomez, 0 Hernia do Littrd Bot j trub. ^oc tie cir de Buenos Aires 16 C43, 1931 
Go9t MokpnO, 1 Prolnpso umbditai dtl diverticula de Meckel A nit urgent de enferni 
d ap digest y de la nutrleidn 17 72 76, 1911 
GOODMAN, B A Meckel’s diverticulum Areli Surg 36 144 102,1938 
Okay, II K Meckel’s diverticulum in hernia report of cn«e Minnesota Med 17 CS 70, 
1934 

Grm, II T Some remarks on 1 erma. in which Mcakel's diverticulum was present Bnt 
M J 2 009 912, 190S 

IIaufu J T Mecket s divertieulam lteview of literature and analytical study of twenty 
three cases with particular cm; hasis on bowel obstruction, Am J burg 73 468 435, 

IIarkins, II N Intussusccj tion due to invnginatcd Meckel’s diverticulum report of 

two casts and review of ICO cn«es eollectel from the literature Ann burg 98 
1070 1003, 

iTTzfis, J Meckel's diverticulum ns a cause of partial occlusion of indirect hernia Orrosi 
lietil 78 714 715, 1034 

Keelev, I L. Meckel s diverticulum in mc of ventral incision il hernia Wisconsin M J 
36 733, 786, 1037 

Lind, SC k Meckel s diverticulum in n hernia sac Ohio State M J 29 349 551, 1933 
LiTTRfi, A Observation sur la nouvclle espfc de heroic Hist Acad roy d sc, 1700, Par, 
1719, m«m 300 310 

Maloaicne, J I txnmeu des doctrines rtfucs ju«ju’n ce your sur I Vtranglement des 
heroics Gar wfd , Pans 8 577 582, too 015, 611 616 1840 
Marti, T , and Cottet, P Histoire d 'tra divcrtlcule de Meckel incarcdrfi et perform dans nne 
hcrme femoralo gauche Rc\ m4d do la Suisse Rom 62 357 3 Co, 1942 
Mason, G Noto on association of Meckel 8 diverticulum with hernia Newcastle M J 13 
73 80, 1933 

Meckel, J F Bcitrngo zur Entwicklungsgeschicbte de3 Damikanals Deutsches Arch f 
d Physiol , Halle 1 293 _9G, 1815 

M£nr, J Ob«er\attons sur lea berates. Mfra Acad toy d Sc, Paris, 1701, p 273 
Meyep May, J Divert icule de Meckel nvec ulcirc pcpttque pris dans un sac de herme in 
guinile 4trangli?c Bull Soc m6d chir de l’Indo hme 13 1102 1109,1935 
Morgan, J II On n case of Littrd’s hernia Proc M Soc London 9 269 275, 18851886 
Pabst, F Era Meckelsches divertikel in eincr Hernia interparietal is inguranlis lncarcerata 
dextra Bcttr z klm Chir 69 646 692, 1910 

PERfUGNON DE Troves and Du BouravET Ctranglement d’nn diverticule de Meckel bourre 
de corps Grangers dans un sac de hernia inguinale congenital*? M4m. Acad de 
chir 63 C81 686, 1937 

QuiRi \ Occlusione da diverticolo di Meckel in un «ncco di ernin crurale Arch itnl di 
clur 54 10 23, 1938 

Ricjitep A G Abliandlung von den Bruclien Gottingen J C Dicterich 17S5 
Riecke, K F Ueber Darm Anhnngs Bruche (Hernia: Littric-e) Berlin 4. Hirsehwald, 
1841 

ItUYECit, F Observatiomun nnatomico clururgtcaruin Amstelodanu, Henncum Viduam & 
T Boom, 1691. p 23 

NcvitrA, A bull ’ernin meraoiro anatomic chirurgiche 2nd ed , Pavia Della stampena 

Fusi e co , sucess Gal earn 1819 

Starlinqer F Ueber Brncksack divertikel Deut»eho Ztschr *f Cliir 183 101 170, 

1923 

Stroul, E L , ant) McArthlr 8 IV Incarcerate I Meckel’s diverticulum in femoral hernia 

Irel burg 38 783 78“ 1939 

Sweet, R n Incarceration of n Meckel’s diverticulum in a femoral hernia New England 
J Med 202 9D7 90S, 1930 
Turner See Doolin 

Waltiur, A F See Sabatier, C Treitd complet d'anatomie Paris, T Barrios 3 99, 

Weinstein, B M Strangulated Littrd’a femoral hernia with spontaneous fccai fistula 
Ann. burg 108 1076 1082, 1938 

Wellington J It Meckel’s diverticulum Surg, Gynee 4 Obst 16 74 <8, 1913 
ZATTI C. Uontributo alio studio dell ’erma parete intestinale Bull de sc med , Bologna Z 
219 234, 1891 



CHAPTER XXXIII 
HERNIA OF THE BLADDER 

Synonyms — -Vesical hernia, cjstocele, ej stic hernia 
Definition — Hernia of the bladder is a protrusion of a part of the bladder 
through a normal or an abnormal opening m the abdomen or pelvis 

It constitutes about 1 per cent of nil hernias found in adults and is less 
frequent m children Brunner collected the iccords of 1,841 cases of hernia and 
found bladder hernia in 1 per cent, in 2 543 consecutive hernia opciations 
gathered bj Hojnihan, there were 23 tnscs of bladder hcinn Lucas Champion 
mtfre found 6 in 900 operations Carli found 1 1 in 1,400 operations, while Lggen 
berger found it 75 times in 6,778 operations In 6,776 cases of inguinal and 
femoral hernias reported bj Colcv and Ilognct there were 17 hernias of the 
bladder, 10 of these were in children under fourteen jears of age, and 7 in 
adults between twenty five and seventy five vcirs of age 

Historical 

The first case of bladder hernia was lecoided bj Plater, of Basle, in 1550, 
and the second case b) Sah, of Venice, in 1C20 Putsch recorded a case in 
1691, and Divoux, in 1732, repotted one and collected seveinl cases in the 
hteratuie The first attempt at surgical treatment was made in 1740 bj 
Arnaud, who incised the bladder and tamponed the wound In 1744 Gunz 
wrote on this subject, ton >ears late C Verdicr published an important paper 
embracing a studj of 20 cases including a case of his own of femoral hernia 
of the bladder, the first one to be reported lie called attention to prevesical 
lipoma as a possible cause of bladder hernia and described the symptoms of 
vesical hernia much as we know them todaj 

Following C Vcrdier’s paper, hernia of the bladder ieeei\ed scant attention, 
although it was sometimes seen during the course of an operation for strangn 
lated hernia or at autopsj, until 1808 when Cooper described 2 cases m living 
subjects and 2 others discovered at autopsj He was the first to suggest in 
flating the bladder m the hernia, as a means of diagnosis In 1840 Verdi er the 
seeond, wrote a papei on the pathologj of bladder hernia, and m 1847 Nelaton 
emphasized the importance of chronic distention of the bladder as a predisposing 
cause Alonod and Delagemtre in 1889 wrote on the subject of lipoma as a cause 
of bladder hernia 

Up until the beginning of the present century the belief was prevalent that 
the primary suturing of bladder wounds was liable to invite unnarj infiltration, 
fistula, or peritonitis For tins reason, manv of the older surgeons sutured the 
edges of the bladder wound to the skin, if the patient survived, the fistula was 
closed at a second operation 
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With the introduction of antiseptic surgery, bladdct wounds in the course 
of hernia repair were no longer a serious complication, provided the bladder 
incision was pioperly sutured 

In 1923, 1 collected 303 cases from the literature IJoietti, in 1928, published 
ln-> monogiaph on bladder diverticuli Wakclcj, in 1930, reported forty cases of 
hernia of the bladder He beliefs that bladder henna is present in 1 to 3 per 
cent of all duect inguinal hernias Robnett, in 1931, wrote on the etiology of 
bladder hernia Samuels, m 1931 narrated his observations on the condition 
Leo, m 1932, studied 75 cases of femoral hernia of the bladder In 1933, 
Makkns diseased the problem of massive bladder henna, Vastoh dealt with the 
diagnostic sjmptoms, and Lnzznnni reviewed the literature Neumann, 
in 1934, published a paper on strangulation of a bladder diverticulum hi hernia 
In 1933, Bierhoff and Unger emphasized the value of cjstographj as a diagnostic 
aid, White reported a rare case of interstitial hernia of the bladder through a 
slit m the conjoined tendon, and Petrone and Vieira published a paper on 
strangulation of the bladder in n hernia In 1130, Bcnnbeo discussed the 
pathology of bladder hernia, and Campellonc reviewed the literature Tcopaea, 
in 1937, reported cases of bladder liemii Podio, in 1939 wrote on bladder 
hernia in women Wahelej, m 1039, recorded 75 bladder hernias m the course of 
5,000 hernia operations Lang m 1940, published an article on sliding hernia of 
the bladder Levj, in 1941, reviewed the lilei iturc on bladder hernia Pacheco 
Diaz, m 1943, discussed femoral hernia of the bladder 

Statistics 

In 1946, I collected fiom the litcntnrc 527 eases of hernia of the bladder, 
including m> own eases 

Sex— In 397 cases the sex was given as follows males 27C, and females 

121 

Site and Side — In 43G cases of inguinal and femoral hernia, the site and 
side were as follows 


INGUItfAL 

lESIOItAt 

R 

l L. ( IULATERAI 1 S 


1 «. 

1 u 1 BILATERAL |StDE%or«nrV 

M 

112 7 

iur t iT<u\r\ j 

o3 

24 4 20 


Other varieties were as follows 


Perineal 
Sciatic 
a entral 
Obturator 

Relation of the Sac to the Peritoneum — The relation of the bladder to 
the peritoneum in 386 eases was as follows 

Paraperitoneal 231 

titraperitoneal t20 

Intraperitone3t 35 


2 

6 
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Diagnosis of the Bladder Hernia — In 3G3 casts the time of diagnosis of the 
bladder hernia was as follows 

Before operation 27 

During operation 203 

After operation 43 

Injury to the Bladder. — In the 527 cases of vesical hernia that I collected 
from the literature, the bladder was wounded during operation in 201 cases 
Mortality in Cases of Injury — In 151 cases the result w as gi\ en as follows 


TIMF OF DISCOVFRY OF 

I\JtP\ OE OF DEATH rFCO\CTFl> DIED 

12 hours 2 1 

1 day 3 2 

2 days 0 2 

3 days 1 G 

S days 2 3 

8 days 1 

Time not stated 118 10 


12G 


Mortality rate following discover of injun after operation was as follows 


TIME OF HISCOVEPt OF INJURY 


12 hours 
24 hours 

2 days 

3 days 

4 days 

5 days 

Time not stated 
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Duration of Fistula — In 31 cases the duration of the fistula after the m 
jury was given ns follows 


1 day 
5 days 

7 days 

4 weeks 
<> weeks 

8 weeks 

T ew ww/ks 
1 ear or more 


Anatomy 

The bladder may make its exit through any of the normal hernial open 
mgs in the lower part of the abdomen or the pelvis, or it may come through 
at an abnormal point It usually appears m the opening that is nearest to it 
Vaneties —The usual varieties of bladder hernia are inguinal, femoral, 
perineal, obtui ator, sciatic, and linea alba 

1 Inguinal. — Inguinal bladder hernia is by far the most common variety 
and usually occurs in men It is more frequent on the right side Extra 
peritoneal hernia m the inguinal region is usually direct if only the bladder 
is involved 

2 Femoral —Femoral bladder hernia is much less frequent than inguinal 
I found 100 cases of femoral hernia and 336 of the inguinal variety Femoral 
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henna of the bladder almost always occurs in v omen and is most often on 
the n e ht side bilateral femoral hernia is sen rare 

3 Perineal — lllndder 1 eu n through the j eimetim mas he either anterior 
or posterior perineal and it most frequently occurs in women although a 
ftw cases hn\e t<tn olscned in men JIairin„ton saw a cast in a vromin 
ninth was con plicated I y a large fil roi l turn* r 

4 Obturator — Obtuistor hernia of the 1 la kler is infrequent only a few 
cases In\ e been report e<l 
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6 Sciatic — Sciatic hernia of the bladder is \ ery rare An unusual ease 
has been reported by Schregcr, and another one by Burn 

6 Innea Alba — Bladder hernia through the linen alba is infrequent and 
most often occurs in women It may make its exit at auy point in the lower 
third of the linea alba 

Bilateral inguumi hernia is very raic I collected 7 cases from the litcra 

ture 

Pathology of the Bladder— The normal position of the bladder is m the 
pelvis behind the pubes It is situated in fiont of the rectum in the male, and 
m front of the cervix uten and vagina in the female The relation of the 
bladder to the hcrni il rings depends upon the age and sex of the subject, and 
the degree of distention present A bladder must be abnormally large before 
a part of it can be forced into the hernial opening, or its attachments must ho 
relaxed or a diverticulum must exist (h ig 248 ) 

Hernial Sac — The bladder uny he outside the peiitoncum, or it may be 
partially or u holly covered by it In this respect, it differs from an enteroede 
which almost always has a tiue hernial sac As first proposed by Jaboulay 
and Villard, bladder henna is divided into thuc varieties, this classification 
depending on lelation of the peritoneum to the herniated bladder extrapen 
toncal, lntraperitoueal and paiaperitoneal Pnmary vesical hernias may be 
extrapentoneal or paraperitoneal , while the secondary bladder hernias arc 
either mtrapentoneal or paraperitoneal 

1 Extrapentoneal Henna (cystocele without serous sac — Buret) — While 
extrapentoneal cystocele is the l a rest of the three varieties, it is probably more 
frequent than the number of reported cases indicate, because it produces no 
symptoms as long as the hernia lcmains small It is alvv ay s direct m the inguinal 
region, and, as a rule, it is very small, although one the size of an orange has 
been reported Moynilian rematks that a caicful study has shown that many 
so called “extrapentoneal hennas' have a small diverticulum whose outer wall 
of peritoneum is the inner covering of the sac, and, in reality, they are para 
pentoneal hernias Because extrapentoneal henna lies entiielv outside the 
sac, it is most liable to injury by liemg opened through mistake for the sac itself, 
especially if the operator has lost lus landmarks and searches for the sac internal 
to the deep epigastuc artery 

In inguinal henna the anterior oi lateral surface of the bladdei, which la 
extrapentoneal, enters the canal first The peritoneum entirely covers the 
superior surface of the bladder and is adherent to the lateial wall above and 
behind (Figs 249 A and 249Z? ) As a rule, when there is a large amount of 
prevesical fat, the peritoneum is easily stnpped off the bladder Aue reported 
a femoral extrapentoneal bemia, and Gladstone saw an obturator extrapen 
toneal hernia 

2 Parapentoneal Hernia (cut eroev st ocel e, with incomplete serous sae — 
Duret) — Paraperitoneal hernia is the most common of the three varieties It 
has a sae, and may be direct or indirect The bladdei is on the inner side 
of the sac, and the pentoneum of the inner wall of the sac is the serous cover- 
ing of the outer portion of the bladder, the remainder of the bladder out- 
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Fie 249^1 — Extraporltoneal hernia of the bladder on the right aide It usually re- 
mains very small in size In the Inguinal region this variety la always direct. Paraperitoneal 
bladder hernia on the left side This is the most frequent variety of bladder hernia. 

Fig 249B —Intraperl toneal hernia of the bladder This variety ts always secondary In 
origin and has a complete hernial sac. 
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side of the abdomen has no pentoneal covering The bladder is outside of 
the peritoneal sac and not a part of the hernial contents When peritoneal 
covered bladder descends into the sac, tbe peritoneum is adherent to it and 
closely follows it in its descent The bladder is almost always found at tbe 
inner and posterior part of the pentoneal sac At operation, an apparent in- 
crease in the thickness of the sac is noticed, and dissection is more difficult on 
the inner side, which is the junction point of the peritoneal sac and bladder 
About 50 per cent of parapentoneal hernias arc thickly covered with fat 
(Li pome hemuxtre of Verdicr) After freeing the cord and reducing the 
hernia, this mass is sometimes mistaken for a lipoma, a cyst of the cord or 
a second sac The more careful the stripping of the sac up to the deep epi 
gastric artery, the more chance there is of discovering cystocele m its early 
stages In large hernia in elderly individuals, the normal bladder can often 
be diawn into the hernial wound without difficulty, owing to the relaxation of 
the peritoneum A considerable proportion of paraperitoneal hernias are 
artificially produced at the time of operation Imbcrt has termed these "opera 
tive cystoceles " 

3 Intfapentoneal Ilerma (cystocele with intussusception of the bladder 
— Duret) — Intrapentoncal hernia is rare, but still occurs three times as often 
as the extrapentoneal variety , and is almost alwavs of the inguinal type It has 
a complete hernial sac that enters the inguinal canal external to the deep 
epigastric artery The bladder enters this sac completely covered by pento 
neum, the portion of bladder involved is almost always tbe upper part of tbe 
posterior surface These hernias are sometimes very large and are always 
secondary in origin, the rings are widely dilated The sac may contain only 
bladder, or omentum and intestine may be present also (Pigs 250 and 251 ) 
Frequency of the Varieties — Paraperitoneal is the most frequent variety 
of bladder hernia, extrapentoneal is next in frequency, and mtrapentoneal 
is the rarest of all In 386 cases I found 231 paraperitoneal, 120 extraperi 
toneal, and 35 mtrapentoneal (In the remainder of the cases the variety was 
not giv en ) 

Bermai Consents — Biadder may be atone j n tbe sac, or jd .addition to j i 
small intestine and omentum are often found In lare instances, one or more 
of the following viscera may be present with the bladder cecum and appendix, 
sigmoid, uterus, ovary and tube, prostate, ureters, and urachus In the extra 
pentoneal vanety, the bladder forms the hernial tumor and has no pentoneal 
sac 

In 102 cases of hernia of the ureter that I collected from the literature, 
the bladder was in the sae with the ureter in 20 eases 

Bladder — The amount of bladder in the hernia vanes from a small por 
tion of the antenor or lateral wall to the whole of the viseus, all the bladder, 
except the trigone, has been found m a hernia 

I have seen a large inguinal hernia containing nearly all the small intes 
tine ceeum and appendix, in addition to the bladder Reymond observed a 
case of inguinal hernia in which the ovary, tube and bladder were present 
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Pig 250/ — Hernia of the bladtor A beginning right Indirect inguinal hernia A complete 
left Indirect Inguinal hernia containing blad ler and Intestine The bladder U Intrnperltoneal 
Pig 251 — A right direct Inguinal extraperltoneal hernia of the bladder and an empti 
peritoneal sac In the Inguinal canal A left extraperltoneal femoral hernia of tl e bladder 
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Hernias of the lower portion of the ureter and the whole of the blnddei, with 
the exception of part of the tngone have Ikicii reported but tliej aie verj 
rare Hernia of the isolated tube is verv rare it is. usually of congenital origin 
and the tube is often diseased Opi enhcimcr m 1943 reported a rare ease of 
carcinoma of the bladder in an incarcerated m 0 uinal hernia 

Dnerhculum of the bladder — The portion of the bladder in the hernia 
is frcqucntl) a diverticulum sometimes the opening connecting the herniated 
bladder with the pelvic bladder is less than i/ t inch (6 mm ) m diameter (Fig 
232) I believe the diverticula are usuallj congenital when the neck of the 
sac is verv narrow and the walls are thin 



Flc 252 — Hernia of tie bladder with a narrow 11 ertfeulu connecting tie cjatocele wltl tie 
pelvic portion of the bladder 

Prehermal lipoma — Prcheimal hpomi was. first observed hj \ erchei in 
1753 and has been mentioned bv man} vv liters It is a soft lumpj mass or 
a thickened layei in front of the bladder or simplj a collection of lemon 
colored fat I believe that the most striking feature of the lipoma is that it 
is covered bv a vasculai net w oik of vessels when these arc seen during the 
course of an operation one mav be sure tl at the bladder is ncarbj and should 
be on one s guard The bladder wall can be recognized bv its color vascnlantv 
and thickness 

Etiology 

Predisposing Causes — The most important causative factors of bladder 
hernia are age and sex As eailv as 17a3 \erdicr observed that it usuallv 
occurred in old men (It might also be said that anj thing that dilates the 
hernial rings or increases the volume of the bladder favors the incidence of this 
condition ) 



5G4 


HFRV1A 


1 Age and Sex — Bladder henna 13 primarily an affection of adult life 
and old age though it has \er> rarely been found in young children I found 
38 cases in children under tw elve j cars 

In the 527 cases of hernia of the 1 ladder that I collected from the literature 
the sex or ago was given m 397 patients Of these 27G were males and 121 
were females Bladder lernn was most frequent in men letween forty one 
and sixtj jears of age and m women 1 etw eon tl irtv one *n d fifty jears of age 



F e 253 — Femoral hem a of the b adder When a large portion of the b adder Is In the 
hem a sac the u ne Is of cn pass U a two ages 

2 Clanges ti the Bladder — Habitual overd stention of the bladder and 
flaccid ity favor bladder 1 erma. Distention nay be due to prostatic disease 
to obstruction in the urethra or to a cystitis W1 en distention continues 
there is deficient contractility of the bladder wl ich is followed by muscular 
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atony and flaccidity The bladdei remains permanently enlarged and over 
lies the hernial orifice, which it may enter, if the latter is widely dilated 

3 Relaxation of the Abdominal It all — ’The relaxed abdominal wall not 
onlj is a predisposing cause of inguinal and femoral bladder hernia but is also 
a factor favoring protrusions of the bladder through abnormal openings in 
the linea alba or muscular wall such as occur in postoperative ventral hernia 
The closure of the sac at the first operation dnws the bladder toward the 
internal opening and in case the heinn recurs the bladder is liable to be one 
of the contents of the sac 

f Congenital Predisposition — Congenital predisposition as a cause of 
bladder hernia was suggested in 1713 by Alfry It is probably a factor m a 
'erj small percentage of cases is a large majority of the patients arc adults 
or elderly before the hernia is noticed It is probable that in some of the 
cases the bladder does not enter the sac but there is a diverticulum which 
extends from the bladdei through the hcimnl opening and which in time may 
become enlarged closely resembling a portion of the bladder proper 

5 Prevesical Lipoma — Although Vordier described pre\esical lipoma it 
was not until the studies of Monod and Delag&nure that the subject received 
much attention This mass of picvcsical fat is adherent to the anterior por 
tion of the bladder and according to these mthors the bladder is drawn 
through the hemial orifice b> the traction exerted b\ the lipoma 

6 Traction of Enterocclc and O incut ocelc —Secondary cy stoeele may re 
suit from traction of a preexisting hernia or from the protrusion of a flaccid 
or distended bladder into an old oi largo hernial sac This protrusion may be 
spontaneous or the result of traction following intestinal or omental adhesions 

7 Hernia of the Bladder in 11 omen — Inguinal hernia of the bladder is 
much less frequent in women than in men (32 females to 273 males) while 
fcmoial hernia of the bladder almost always occurs in women (73 females 
to 12 males) The most important cause m women is pregnancy The pressure 
of the uterus on the ureter causes disturbances and mu favor retention of 
urine and disteniton of the bladder The bladder may be irregular in shape 
and lie cither behind or abo\e the os pubis Most of the cases have occuired 
m women who have had one or more pregnancies (rig 2o3 ) 

Abdominal and pelvic tumors mav change the relations of the bladder and 
cause atony and ovci distention 

Symptoms and Diagnosis 

The symptoms of bladder hernia art » often obscuie In some eases there 
is a large area of bladder involved and there are definite symptoms but m 
the majority of cases only a small portion of the bladder is affected and the 
typical symptoms arc lacking For this reason 93 per cent of the eases that 
have been reported have been diagnosed at operation The points of diagnosis 
can be conveniently divided into two groups — functional symptoms and physical 
signs 

Functional Symptoms —The functional symptoms are chiefly disturbances 
in urination such as frequent or mvoluhtary micturition or urination in two 
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stages — miction cn deux temps The patient first empties the pelvic portion 
of the bladder, then on pressing the tumor or assuming a peculiar position 
the urine m the cjstoccle flows into the pelvic bladder nnd is voided In the 
cases described by Petit and Justo the patients had to lie down to erupt} the 
bladder In Brodicr’s case the hernia was veiy large and extended halfway 
to the knees, in order for the patient to urinate it was necessary for him to 
lift up the scrotum nnd compress it De la Poite 's patient w itli double bladder 
hernia was compelled to make pressure on both tumors before he could urinate 

Painful urination maj be complained of nnd can often be relieved by 
assuming certain positions in rare instances there may be hematuria Pres 
sure On the tumor js sometw es followed bv a desire to urinate In the case 
of femoral hernia of the bladder reported b} Ileitcl and Ilertcl the patient 
at times suffered severe pun radiating down the thigh as far as the inner side 
of the knee the attacks lasted two to three hours and weie tisuallj lelieved 
by urination The bladdei was dilated nnd the patient could letam the urine 
for twentj four hours without discomfort Painful urination was pionounced 
m the case repotted by Fiorini 

Physical Signs — A large or moderate sired bladder hernia is generall} 
smooth rounded fluctuating and dull on percussion the fluid often can be 
forced into the pelvic bladder bj a recumbent position or bj firm and con 
tinned pressure over the tumoi If a hernial sac contatns a bladder divertieu 
lum the opening connecting it to the pelvic bladder maj be small and may 
empty so slowlj ns to be unnoticeable The henna vanes m size being larger 
when the patient has retained the urine for some time and smaller and softer 
after micturition 

Sometimes fluid can be felt in the mass and there is an impulse on cough 
ing If bladder alone is in the heminl sac the note on percussion will be dull 
if intestine overlies the bladder there is a tvmpamtic sound In the inguinal 
rnnctj the hernial opening is aluajs large and out of propoition to the size 
of the enterocele In cnteroccle the cord is intimate]} adherent to the sac 
while m bladder hernia it is loose!} attached and rcadilj separated from the 
sac The ncek of the vesical sac is difficult to find being coveicd b} granular 
and ver} vascular fat, it is usuall} found near the pubes remoral bladder 
hernia in women usually becomes laiger after each piegnancj and may become 
permanently irreducible due to the descent of the bladder on the outside of 
the sac 

Bladder hernia in men is often irredueille especially if it is large and 
of the scrotal typ e Sometimes the intestine and omentum in the S3C can 
be reduced leaving a firm mass which when lifted up with the fingeis or com 
pressed becomes softer and fluid can be felt flowing into the pelvic bladder 

Sometimes a sound 01 a catheter can he passed into the hernia and the 
tip of it felt just beneath the skin The 1 ladder can be inflated with air, if the 
hernia contains bladder it will increase in sue become tense and give a tym 



frnevrt OF THE BLADDER 


56' 


panitic note on percussion Tlic injection of n fluid, preferably sterile normal 
salt solution, will increase the sue of the tumor and make it more tense. 
Cjstoseopic examination will show a large internal opening if a pait of the 
bladder wall is in the hernia; if it is a dueiticulnm of the bladder that is in 



Fig 254. — Recognt2lng the bladder during operation. A sound can be passed and the 
tip felt in the bladder hernia or fluid can be safely aspirated with a fine needle inserted 
obliquely into the bladder wall Testing with litmus paper will tell at once if it Is urine. 
If this test 4s not possible a colored eofut/on such as methylene blue can be injected Into 


the hernia, the opening into the pelvic bladder is very small. I was able to make 
a positive diagnosis in 2 cases, by cjstoseopic examination Bicrhoff and 
Unger hate recently reviewed the diagnostic value of cystography. 
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The value of rectal examination is to he emphasized, the normal bulging 
of a distended bladder toward the leetum is absent m bladder hernia If blad 
dcr hernia is suspected, methylene blue should be administered for a day before 
operation, then if the bladder 13 wounded the accident will be promptly recog 
nized (It might bo added that with tho preliminary administration of methyl 
cnc blue, the simple aspiration of any suspicious looking cystic tumor, by means 
of the hypodermic needle, will show a blue fluid if the tumor is the bladder 
(Hg 254 ) 

Strangulated Hernia of the Bladder — The greatest difficulty m diagnosis 
is encountered m those patients seen for the first time while suffering from 
strangulated herma The symptoms of bladder hernia that may have been 
present are masked by those of strangulation A careful study of the history 
of the case may throw some light on conditions, and if the patient has had 
difficult Or disturbed urination or if the symptoms base been relieved at other 
times by micturition, one should look for bladder involvement at operation In 
rare instances, symptoms of bladder henna simulating strangulation have been 
relieved when the patient voided and emptied the portion of bladder that 
had been pinched m tho sac Femoral \esical hernia may present no symptoms 
except frequency of urination, and change m the size of the tumor after voiding 

In the paraperitoneal vanely, which is the most common form of vesical 
henna, intestine and sometimes omentum are also strangulated The symp 
toms of intestinal obstruction always overshadow the indefinite signs of bladder 
strangulation It is only m the rare extrapcritoneal form that the bladder 
alone constitutes the liemn and when strangulated the diagnosis is problematic 
because the vesical symptoms are slight and the patient complains of pain over 
the whole abdomen There is usually vomiting uid some abdominal distention, 
and the hernia is tcndei, tense, and irreducible I collected from the literature 
65 cases of strangulated bladder henna Of these, 29 were paraperitoneal, 11 
cxtrapentoncal and 6 mtraperitoneal In 19 the variety was not given Of 49 
cases in which the result was given 40 recovered and 9 died — a mortality rate 
of nearly 20 per cent 

Calculi in the Herniated Bladder —Stone in bladder hernia was fre 
quently observed by the old writers, usually being discovered at autopsy 
Since the advent of the operation for hernia these cases arc seldom seen 
When the bladder is closed with nonabsoibable sutm-cs, calculi mav form on 
the sutures if they have passed through the mucosa 

Differential Diagnosis 

Hydrocele— Hydrocele is not reducible and is translucent, while bladder 
herma is not translucent and 1 eduction can usually be accomplished, which 
is followed by a desire for urination 

Enterocele —Intestine m the hernial sac gives a soft elastic tumor which 
is tympanitic on percussion it is nearly always reducible with a gurgling sound 
Bladder hernia appears as a small hard tumor which is dull on percussion, and 
there are symptoms of disturbed micturition 
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Omentocele — Omentum in a hernial sac presents a hard irregular mass 
which is insensitive to pressure Pressure on the tumor docs not cause pain 
referred to the bladder, or a desire to urinate 

Cysts of the Cord — Encysted hydrocele of the cord or of the canal of 
Nuch is fixed in position or only slightly movable There are symptoms of 
disturbed urination and the tumor does not vary in size 

Prognosis 

Ilemia of the bladder does not jeopardize the life of the patient unless 
strangulation occurs and this is unusual His health may he impaired by the 
accompanying symptoms of frequent or involuntary urination and cystitis which 
with the hernia aggravate a possible preexisting prostatitis There is no ex 
pcctancy of a spontaneous cure the tendency is for the hernia to increase m 
size and the symptoms to become more severe 

If the hernia is reducible and there arc decided contraindications to opera 
tion a truss 01 bandage will give temporary relief Operation is the treatment 
of choice and the prognosis is good if the vcsienl hernia is diagnosed before 
operation or recognized before it is injured In uncomplicated bladder hernia 
operations there is a higher per cent of recurrence than in simple hernia opera 
tions which is due to the difficulty of closing the large opening left by the 
bladder 

If the bladder is wounded the prognosis is more serious even if the injury 
is recognized immediately and the opening closed The most exact closure is not 
equal to the unwounded viscus If the wound in the bladder is not diagnosed 
until after the operation the outlook is very grave on account of the serious 
complications that may arise namely infection of the wound leakage of urmc 
into the peritoneal cauty with general peritonitis extravasation into the sub- 
cutaneous tissues and urinary fistula 

Out of 363 cases of bladder hernias m my scries studied from a diagnostic 
standpoint 27 were diagnosed before operation 293 were diagnosed at opera 
tion and 43 were not diagnosed until after operation 

In 241 cases collected by Eggenberger the mortality was 6 to 12 per 
eent in those cases in which injury to the bladder was recognized at operation 
and 30 to 40 per cent in the eases in which the injury was not discovered until 
after operation In the absence of an autopsy death following operation may 
usually be attributed to bladder injury 

Treatment 

Operation is the treatment of choice for hernia of the bladder It is 
seldom possible for a patient to wear a trass with any degree of comfort or 
safety "When a vesical hernia is diagnosed or suspected before operation 
preliminary treatment directed toward the bladder is advisable — internal anti 
scptics bladder irrigations or instillations 

The danger of wounding the nonhemiated as well as the herniated bladder 
during operation must always be borne in mind Any thickening of the upper 
part of the sac especially on the inner side should be examined most care 




After the neck of the sac is stripped up foi resection it should he freed of 
any thickening and should not hive an excess amount of fat attached to it 
It should not be transfixed ligated or excised tu til it is completely freed from 
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all surrbunding structures Often the bladder is wounded because it is not 
seen Tho greatest danger lies in cutting away a portion of it after it has been 
ligated en masse with the sac, and not discovering the accident until leakage of 
urine into the peritoneal cavity sets up a general peritonitis that may appear 
within a few hours after operation Death has been known to occur within 
twenty four hours after this accident 

How to Recognize the Bladder During Operation. — In case it is impos 
slide to identify a suspicious tumor, the quickest way is to open the abdomen 
above the hernia and examine it from the mstde The hypodermic syringe 
lias proved useful as an instrument of diagnosis Thud can be safely aspirated 
with n line needle inserted obliquely into the bladder wall, testing with litmus 
paper will tell at once if this fluid js mine This test should always bo applied 
to any suspicious looking cyst or hy drocelc of the cord 

Sometimes the bladder may be recognized by the yellow prekcrmal fat 01 
by the deeper color of the bladder wall, and the increased number of tiny 
blood vessels on its external surface In direct inguinal hernia the neck of 
the sac will be internal to the deep epigastric vessels, and a globular swelling 
may appear on the inner side when the sac is opened A sound can be passed 
and the tip felt in the bladder hernia, or the tumor can be distended by inflating 
with air, or by injecting fluid through the urethra I have observed that diuiiig 
a hernia operation under local anesthesia if traction on the sac causes the patient 
to express a desire to urinate, it is a good 6ign that the bladder is nearby, usually 
adherent to the inner side of the sac wall 

What to Do if the Bladder Is Accidentally Wounded — If the bladder is 
accidentally incised, it should be caught immediately with licmostats and a 
chmp placed across the opening Compresses should be placed so that the 
urine will not contaminate the wound or reach the abdominal cavity The tear 
or cut should be closed with interrupted sutures of fine silk or cotton m two 
or three layers, no sutures should go through the mucosa, which should be in 
verted in closing (Fig 258 ) The bladder is anchored m the lower part of the 
wound The tissues that have been contaminated with urine are swabbed with 
jodm to produce adhesions, and all dead spaces arc carofnlly closed A dram is 
inserted down to the bladder and allowed to remain for two or three days A 
retained catheter is usually unnecessary, besides being the source of considerable 
itisvomfbrt, cutiictecrart/m etvrj Aware nr ssA&rewA A’gyvra? $ be 
kept in the bladder — just enough to disguise the bloody urine so that the patient 
is unaware of the accident 

If the bladder injury is not recognized for twelve to thirty six hours after 
operation, the prognosis is grave One should suspect vesical injury in the 
presence of frequent and painful urination, vesical tenesmus bloody urine per 
urethram, or oozing through the dressings If urme is entering the abdominal 
cavity the symptoms will be those of a fulminating general peritonitis The 
wound must be opened immediately, the bladder injury found and sutured 

Strangulated Bladder Hernia —Strangulated bladder hernia is a serious 
complication and calls for immediate operation Fortunately it is rare, be 
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cause hernia patients seek treatment novvadajs before the hernia becomes large 
and irreducible The usual point of constriction Is at the free edge of Gun- 
bci nat'g ligament 

Stone in the Bladder— If calculi are discovered either in the bladder or 
m a diverticulum, which maj be in the sac, an incision should he made through 
the vesical wall, the stones icmoved, and the bladdci edges sutuied 
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CHAPTER XXXIV 
HERNIA OF THE URETER 
Synonym — Ureterocele 

Definition — -A hernia of the ureter is a protrusion of the ureter through 
a normal or an abnormal opening in the abdominal or pelvic wall 

Hernia of the tiretei is \ery rare, and only a few cases haie been re 
ported in the literature Harris observed the following case which has not 
been reported A man, aged fifty tluec jears, presented a right inguinal hernia 
of two years’ standing On examination, a lipomntons mass twice the size of a 
hen’s egg was found in the right inguinal region, but it did not extend into 
the scrotum At operation under local anesthesia, the mass was found to consist 
of two distinct parts The smaller part, winch measured 1 % by 3 % inches (4 by 
8cm), was just to the inner side of the cord, and the larger part, which measured 
2% by 4 inches (G bj 10 cm ), laj to the inner side of the small one The fat 
was thickest on the inner side of the sac, nnd ti action on it pulled on the bladder 
The right ureter looped down on the outer nnd anterior surface of the inner 
mass nnd was partly embedded in fat The lipoma nnd sac were excised, the 
ureter and protruding bladder returned to the abdomen, and the hernial opening 
was repaired Tho patient made an uneventful recoverj (rig 259 ) 

Historical 

In early times no attempt was made to distinguish hernia of the ureter 
from bladder hernia Rciehcl, in 1892, wrote on this tj pe of hernia and reported a 
case that attneted general interest Important papers appeared in the literature 
by Gelphe, in 1897, Rolando, in 1904, A Carb, in 1905, Brunner, m 1907, 
Meissner, in 1907, Caccia, m 1908, Dardmelli, in 1910, Ross, in 1921, Micotti, 
m 1926, Moschcowitz, m 1932, C Carb, in 1932, and Itozanoi, m 1934 

Aneroh, in 1935 , published an excellent renew on hernia of the ureter 
RjJng m 1935, also reviewed the literature and recorded an unusual case 
Biasmi, in 1935, reported 4 cases Fernandez, in 1936, reviewed the reported 
eases Dourmashhin, in 1937, wrote on the historical aspects of this form 
of hernia Gajet and Cavailhcr, m 1938, wrote on the symptoms and diagnosis 
Gopalan, m 1940, observed a ease Slany, m 1940, reported a hernia of the ureter 
in a twelve j ear old boy Haber, in 1946, reported a case Bitschai, in 1947, 
w rites that hernia of the ureter is often seen in Egypt 


Statistics 

I collected from the literature, m 1946, the records of 102 eases of hernia 
of the ureter and studied the histones of 81 cases 
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RELATION TO PEFJTONEUa 


Paraperitoneal 

0!) 

Extraperitoncal 

10 

Not stated 

10 

Bladder also in hernia 

20 



Fig- 259 — Inguinal hernia of the ureter (Courtesy of Dr. M. h, Harris.) 

Anatomy 

The ureter in a hernia is usually normal in appearance, and is especially 
likely to be so when it accompanies the bladder into the sac. Tko ureter is 
nearly always found in contact with a good-sized mass of fat. 

Anatomical Varieties. — There arc two anatomical vai ietics of hernia uf the 
ureter : 

1. The paraperitoneal variety, in which the hernia has a peritoneal sac. 

2,. Tht «5.Vr«s»wiiV tira&\ va Wit vs ufawnt. Sn lotAii •«ane- 

ties the ureter may be alone, or it may be accompanied by the bladder 

As a rule, tlie ureter lies behind the sac and accompanies a hernia of the 
intestine or omentum. 

Clinical Varieties. — From a clinical standpoint, hernia of the ureter is 
dirided into two varieties • 

1. Hernia of the ureter alone. 

2. Hernia of tlie ureter associated with other viscera, usually with the 
bladder. 

Brunner observed an isolated hernia of the ureter in ivhich the loop was 
8 inches (20 cm.) long. 

Etiology 

Practically all the recorded cases of hernia of the ureter have been caused 
by the ureter sliding into the sac, in very much tlie same manner that a sliding 
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hernia of the large intestine slips into the sac It is very difficult to produce 
hernia of the ureter expci lmentilly on the cadaver, it is much easier to mate 
the ureter enter the femoral canal than the inguinal canal 

Extrapcritoneal hernia of the ureter is probably congenital The para 
peritoneal variety may be due to an unobliterated peritoneal process which 
draws the ureter into the hernial canal cither by traction on underlying tissues 
or as a result of adhesion of the ureter to the posterior nail of the ssc When 
the portion of the bladder adjacent to the ureter is m the sac, it is usually due 
to traction everted by the ureter 

Age — A majority of cases of hernia of the ureter have been observed in 
subjects between forty and sixty j cars of age 

Sex — Hernia of the ureter occurs in both sexes with about equal frequency 
Of 102 cases I collected from the literature, 42 were in females and 41 in 
males 

Site — Hernia of the ureter most often occurs in the inguinal region I 
found 46 of the inguinal to 35 of the femoral variety The inguinal variety 
nearly always occurs m men, and the femoral m women Only 9 cases of m 
gumal hernia of the ureter ha\e been observed in females, and only 4 cases of 
the femoral variety in males R|$vig reported the case of a woman, aged thirty 
years, with a femonl hernia containing the ureter 

Hernia of the ureter alone is most frequently femoral, while hernia of the 
ureter and bladder is usually inguinal Gelphe observed the only case of femoral 
hernia of the ureter and bladdei that has been reported 

Symptoms 

There are no characteristic symptoms of hernia of the ureter, and none 
of the reported cases have been diagnosed prior to operation Sometimes 
there* is a history of disturbances in urination The patient obsen ed by Ross 
and Taylor had had frequent micturition for two years Rarely there may 
be hematuria, and pain in the lower abdomen or lumbar region if there is a 
complicating hydronephrosis The possibility of hernia of the ureter should 
be thought of when there is a hard, cordlike, incompletely reducible mass in 
the hernial canal, especially if it is associated with an empty sac When the 
loop of ureter in the hernia is very much difatccf the cystic tumor is duff on 
percussion, there is no gurgling when it is reduced, and sometimes the fluid 
can be felt as it is forced out of the dilated loop Pressure of a truss pad on the 
ureter may result m a lessening of the quantity of urine voided and the removal 
of the pressure is followed by an increase in amount 

Cystoscopic examination and catheterization of the ureter offer the best 
prospect for a preoperative diagnosis When ureteral catheterization is pos 
sible, an obstruction is encountered m the region of the hernia If the catheter 
passes through the herniated loop, it reenters the abdomen, and in case of 
hydronephrosis a large amount of unne is evacuated Roentgen ray cxamina 
tion, with the catheter in the ureter, will enable the examiner to make a positive 
diagnosis of hernia of the ureter In the cases reported by Reichel and Meissner, 
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catheterization of the ureter was impossible on account of stenosis Hjdro 
nephrosis as a complication of hernia of the ureter is not common As stated bj 
Rossi, preoperative diagnosis of hernia of the ureter is almost impossible 

Differential Diagnosis 

Ilcrnia of the ureter must not be mistaken for hernia of the appendix, 
hernia of Meckel’s diverticulum, bladder diverticulum, hydrocele of the cord, 
adherent omcntoccle, or enterocclc 


Treatment 

If the ureter is identified before it is wounded, it should be freed and re 
turned to the abdominal cavit} In femoral hernia identification is usualty 
verj difficult If the presence of the ureter is suspected, the operator should 
make an inguinal incision and look for the remains of the umbilical artery, and 
in females, for the round ligament also In order to reduce femoral hernia of the 
ureter, it is sometimes necessary to cut the inguinal ligament 

If the ureter is wounded, it should be repaired by longitudinal or trnns 
verse interrupted sutures When it has been completely divided, the ends maj 
be united by end to end anastomosis, or by one of tbc methods used in 
general surgery for wounds of the ureter, 01 the distal end can be implanted 
into the bladder (see accidents of inguinal hernia operations) 

Caceia stated that implantation into the bladder is indicated when the 
ureter is considerably dilated and has lost the power of contraction Rolando 
believed that implantation should alwajs be done when hernia of the ureter 
is complicated by a hernia of the bladder When the ureter is thick, dilated, 
or when it cannot be replaced in the abdominal cavity, resection of a portion 
of it is indicated 

If the ureter is dilated, stenosed or diseased, the kidnej on the affected 
side should always be examined for hydronephrosis, and, if it is extensively 
involved, it should he removed, piovulcd of course, that the operator is certain 
the other kidney is normal If a fistula develops following a wound of the 
ureter, a second operation will be required to implant the ureter into the bladder 
In Meissner’s case, resection of the ureter was necessnrj because of the stenosis 
After operation, Moschcow itz advised elevating the foot of the bed to straighten 
out the ureter 
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CHAPTER XXXV 

HERNIA OF OVARY FALLOPIAN TUBE. AND UTERUS 

Synonyms — Ilornia of the ovary hernia ovarialis, ovariocele, oopho 
roeele 

Hernia of the fallopian tube tubal hernia 

Hernia of the uterus hv sterocclc , henna uteri 

Definition — A protrusion of the ovary, fallopian tube or utenis through 
a normal or an abnormal hernial opening 

The internal genital organs of the fcmalo found in hernial saes in the 
older of their frequency arc as follows the ovary and tube, the ovary, the 
tube without the ovary, the nongravad uterus, and, least often, hernia of the 
pregnant uterus Since hermoirlmphy lias become a common procedure, abnor 
mal contents of the sac are being found with inci casing frequency 

Historical 

Ovary and Tube — The fiist case of hernia of the ovary is reported in 
the writings of the Greek physician Soranus, of Ilphtsus about AD 97 
“Some, as is claimed by Chios say that there are also suspensory ligaments 
attached to the ovaries We ourselves have verified this fact by experience 
m the case of a woman affected with intestinal hernia, with that woman there 
occurred, during the operation a piolnpse of the ov ary follow mg the relaxation 
of the vessels that retamed and enveloped it and with it the suspensory ligament 
also escaped ” 

Although there is no record of hernia of the ovary, tube and uteius in 
literature for the next fifteen hundred years following tins early report, it prob 
ably occurred just as frequently as it does today The first authentic record of 
hernia of the internal genitalia is Pol s case reported in 1531, of hernia of the 
pregnant uterus, and a similar one observed by Sennertus in 1610 The first 
mention of hernia of the fallopian tube was probably made by Lavatcr, in 1G72 
The next ease was reported in 1716, when de Gouey observed a large hernial 
tumor which was probably one of ectopic gestation 

Denenx, m 1813, collected from the literature 12 cases of henna of the ovary , 
9 of these were inguinal He believed that hernia of the ovary was always accom 
pamed by the tube and was of congenital origin Loumaignc, m 1869, was able 
to find records of 15 cases of hernia of the ovary and tube The following year 
Hamilton reported 12 new cases of hernia of the ovary In 1868 Englisch fonnd 
in the literature 38 hernias of the ovary , 27 of these were inguinal Seven years 
later Pucch collected 65 cases of congenital inguinal hernia of the ovary, and in 
1879 he was able to find a total of 106 cases By this time hernia of the ovary 
was not regarded as a rare condition, but as one to be looked for 

Uterus — In 1610 Sennertus reported 2 cases of inguinal hernia of the 
pregnant uterus Trom a careful study of all av ailable records, I believe that 
one of these 2 cases is the same as the case previously observed by' Pol (1531) 
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and that it is simply reported again by Sonncrtus The occurrence of hernia 
of the uterus with one tube and ovary was mentioned by Boyer m 1822, by 
Bonm and Dugls m 1834, and Cormach in 1841 Eiseubart, m 18S5, made 
a thorough study of 12 cases of hernia of the uterus tint he was able to collect 
from the literature An important paper by Adams appeared m 1889 Kustner, 
in 1897, was able to find 15 cases in the literature, and Ililgcnreiner, in 190G, 
collected 8 additional cases 

Bancci, in 1920, reported a aery raie ease of femoral hernia of the fallopian 
tube and a bladder dnerticulum Orr, in 1929, rev lewed the literature on hernia 
of the ovary and tube, Capcechi, in 1D30, presented an excellent historical 
review of the subject Ilarbcson, in 1933 discussed the embryology of hernia 
of the ovary Cleuct, in 1935, wrote on strangulition of the ovary and fallopian 
tube in a young infant The same year, di Branco and Bueno observed a femoral 
hernia of the ovary and tube and reviewed the literature Cartaya, in 193G, 
found a pregnant uterus stiangulated in a postoperative abdominal hernia 
Bowen, in 1938, added another case of femoral hernia of the ovary to those al 
ready reported Eoclicr, in 1939, pubbshod an important study of ten personal 
eases In 1939, Degiorgis reviewed the literature on hernia of the tube and ovary 
in infants, and another summary on the same subject was published by JIatassi, 
in 1940 Slayer and Templeton, in 1941, wrote on ectopia of the ovary and tnbe 
and reviewed the literature Del Campo Gianelb, and Canabal, in 1941, 
studied the causes of strangulation in infants and reported a case Eavagnan, 
in 1942, reported an unusual case of femoral henna of the ovary and fallopian 
tube and collected the reported cases, Carter, in 1947 reported an unusual case 
in an infant nine months of age McCarty, in 1947, reported a sliding henna of 
the ovary and tube 

McMillan m 1942, reviewed the hteraturc and reported a case of hernia 
of the uterus Labaudibar, in 1942 reviewed the published cases of hernia 
of the ovary and tube Senra, m 1943, reported a case of hernia of the uterus 
and summanzed others in the literature, and the next yeai Laird observed the 
case of a patient with a strangulated hernia of the pregnant uterus de Luccia, 
in 1944, reported the case of a seventeen j car-old girl with strangulation of the 
ovary and tube m a left inguinal hernia with pain m the hernia from the time 
she was fifteen days old 

In 1945, Van Meurs recorded a rare case of obturator hernia of the ovary 
and fallopian tube, Bancroft reported cases of ectopia of the ovary and tube, 
Conti and Sdeo observed a case of inguinal ectopia of the uterus ovary, and 
tube, and Boys saw a strangulated henna containing a pregnant uterus at term 

Infants and Children — Hernia of the ovary and fallopian tube, while rare 
has been found in very young infants I found a record of tbe tube alone in an 
infant one day old , the ovary alone in a patient three days old and m one six 
days old, the ovary and tube in two patients seven days old, the ovary alone in 5 
patients one month old, and 5 cases of ovary and tube in infants one month old 
Vial and Bergeron’s little patient was fortvone days old, Matassi’s patient was 
two months old, and Fndjohn and Lee’s was three months of age, as was 
Cleuet’s patient, Eoseby’s patient was four months old, while Marlines found 
hernia of the ovary in two very young sisters, probably congenital in origin 
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In my collected eases there were 94 infants G months old, or less In 5 of 
these, the uterus was contained m the hernial sac 

Ectopia of the Ovary — Ectopia of the ovary is due to an anomalous 
erabryologtcnl development of the genital R\stcm with mnldcsccnt of the ovary 
The condition is often associated with other congenital malformations Ectopia 
of the ovary is accompanied In the fallopian tube, while hernia of the ovary is 
usually found in the sac along with intestine or other abdominal viscera 

Statistics 

In 194G, I collected the records of G8G cases of hernia of the o\ary, tube, 
and uterus, including my cm n 

Site of the Hernia— -In 588 cases the site of the hernia was gnen as 
follow s 
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Age — The age was given m 523 patients as follow's 
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Treatment — The result of treatment was given m 421 cases as follows 




EXCISION 

I REDICED 

OPERA TIOV 


TOTAL CASES 

n | D 

« | D 

R | D 

Ovary and tube 

HUS 


7 

OS 

1 

13 0 

Ovary alone 

144 

Cl 

0 

81 

0 

2 0 


32 


3 

0 

0 

4 0 

Nongravul uterus (usually one 
cornu) ovnnes or tubes 

49 

IS 

0 

20 

2 

8 1 


1.1 

-21 

10 

15i 

J 

27 1 


n = Recovered. D = Died. 


In G8 cases of hernia of the nongravul uterus the sac contents were as 


follows 

Uterus alone in sac 7 

Uterus and one ovary 10 

Uterus and two o\anea 2 

Uterus, ovary and tube 20 

Uterus, two ovaries and two tubes 15 

Uterus and tubo 3 

Uterus and two tubes 2 


In 19 cases the uterus was rudimentary or only one cornu was m the 
hernial sac 

Hernia of the Pregnant Uterus —In 14 cases the time the uterus entered 
the hernial sac was given 


Beforo conception 
At tbe 3rd montli 
At 4Vj months 
At tbe Cth month 
At the 7th month 
At the 8th month 
At the 9th month 


Anatomy 

Site of Hernia of the Ovary and Tube — 

1 Inguinal — Ninety five per cent of the hernias of the ovary and tube 
aie of the inguinal variety The hernia is most frequently on the left side, it 
is rarely bilateral I found 11 cases of bilateral hernia of tbe ovary and tube, 
18 of the ovary alone, and 1 of the tube alone (Fig 260 ) 

2 Femoral — I found 18 eases of femoral hernia of the ovary and tube, 
24 of the ovary alone, and 24 of the tube alone 

3 Obturator — In this series there were 36 obturator hernias, 9 of the 
ovary and tube, and 7 of the tube alone Chiene observed the only bilateral 
obturator hernia of the tubes alone 

4 Sciatic — Sciatic henna of the ovary and tube is very rare Only two 
cases have been recorded The first one was leported by Camper, and the 
second, by Ch&neux, in the latter ease a large ovarian tumor was found 

Site of Hernia of the Uterus —Hernia of the nongravid uterus is almost 
always inguinal Hernia of tbe pregnant uterus is inguinal, femoral, umbili 
cal, or ventral 
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Hernial Contents. — 

Hernia of the Ovary and Tube . — Inguinal hernia of the ovary without the 
tube is infrequent; in the femoral variety, the ovary is often not accompanied 
by the tube. Hernia of the ovary and tube is the most frequent variety. Most 
of the cases occur in children under two years old. The ovary or tube may 
be in the inguinal canal, or outside the external inguinal ring with equal 
frequency; but, when intestine is present in the sac, the ovary is outside the 
ring. In some cases the ovary is accompanied by intestine; in a majority 
the ovary and tube are the sole contents of the sae. 



Fig. 2G0 — Inguinal hernia of the ovary and tube. 


Pregnancy in the Tube . — Of the 77 cases of hernia of the tube, there was 
* tubal pregnancy in 11 ; in 6 of these the tube was alone in the hernial sae, and in 
5 the ovary was also present. 

A hydrocele may be found in the sae with the ovary or tube occluding the 
neck. Neboux saw this condition in an inguinal hernia. Camper reported a 
case of hydrocele in a femoral hernia with the ovary adherent In the neek of the 
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sac, Bgiaid saw a case in which the tube occluded the femoral opening, and the 
hydrocele contained ncailj a gallon of fluid 

Jlcrma of the Uterus — Hernia of the uterus hardlj ever occurs alone, and 
is most frequently associated with hernia of the ovarj and tube, usually of the 
side on which the hernia appears The uterus and both ovaries and tubes have 
been found infrequently in the same sic, thej w ere present m 14 of the cases 
I collected Bilateral hernia of a bicornatc uterus is verj rare, I found 4 eases 
of the inguinal varictj Intestine and omentum arc usuallj present in hernia of 
the nonpregnant uterus Sliding hernias of the ovarj and tube have been de 
scribed by Popai and Adam 

Nilson reported a case of hernia of a uterus ui aj oung man and made a 
study of the eases reported m the litcrntuic These hernias have not been in 
eluded in raj statistics as it has been thought advisable to limit this group of 
hernias to their incidence in females 

Pathology of the Hermal Contents — 

1 Oiary and Tube — The chnngcs in the sac arc similai to those found m 
other types of hernia On account of the fiequcncy of suppurative diseases of 
the tube, abscess is sometimes found m the sac In hernias of short duration, 
the ovarj is usually normal On account of its exposed position it is subject 
to trauma and disturbances in circulation, it ninj become inflamed, tender 
and painful Atiophy may occur, but it usuallj is not severe enough to cheek 
ovulation or menstruation Several instances arc on record in winch a preg 
nancy has occurred in a preexisting hernia of the ovarj, tubes and uterus The 
most frcqucntlj’ observed pathologic change m the ovary is cjrstic degeneration 
Malignant degeneration of the herniated ovarj was leported in 4 of the cases I 
collected Tuberculosis of a herniated ovarj is rare, I have found onlj a few 
cases reported m the literature 

2 Round Ligament — The round ligament may accompany the ovary and 
tube into the sac, and m rare instances it is the cause of strangulation. Chcv- 
ncr and Dardanelh have written important papers on hernia of the round 
ligament 

3 Uterus — The utems is rarely normal It is usually elongated, it may 
be nnteflexed or retroverted, sometimes it is twisted upon itself or there may 
be a lateral version, or there may bo a uteiine fibroma Malformation, such 
as mdimentarj uterus, is common, the uterus may be umcornate or bieomate 
In 14 cases of hernia of the noupregnant uterus, that I collected, the uterus was 
rudimentary The vagina is frequently imperforate In a few of the reported 
cases the patients were pseudohermaphrodites , true hermaphroditism is rare 

Etiology 

Ovary and Tube — The cause of hernia of the ovary and tube is not 
known The principal factor is probablj congenital predisposition, as a 
majority of these hennas are observed at birth or soon after Of 174 cases 
reported by Macready, 134 of the patients were under five j ears of age Of the 
367 cases I collected, 161 were under ten years old A majority of the inguinal 
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hernias in little girls contain the ovarj and tube Congenital development of 
these hennas is favored bv the proxtmitj of the ovary to the hernial opening 
and bj the mobilitv of the ovary and tube winch may have an abnormally long 
broad ligament The canal of Nuck moj remain open for some time after birth 
or even throughout life although it is normnllv obliterated about the eighth 
month of fetal life During intrauterine life the internal genital organs are 
above the pelvic cavity At the sixteenth week of fetal life the ovarj lies in the 
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lumbar region md it descends to the iliac fossa about the twentieth week Ac 
cording to Puech this is the most favorable time foi the ovarj to enter the m 
gumal canal The ovary is usually not in the pelv is at the end of the first year 
of life The left ovarj slightlj precedes the light in their descent and the eondi 
tion is analogous m a wav to the descent ot the testicles although the round 
ligament becomes longer instead of shortei as is the case with the gubernaeulum 
testis As a matter of fact there is no similarity between the descent of the 
testiele and the eventration of the ovary in inguinal hernia because the testicle 
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is retroperitoneal, and tltc ovary is mtiaabdommal and lias .1 free mesentery 
Conditions that favor the dev elopment of a hernia of the ovary and tube prevail 
until about the tenth 3 ear, when the ovarj finallj descends to its permanent 
position in the pelvis 

An acquired hernia is favored hj a patent canal of Nuch and by the rc 
la\ation of the parietal peritoneum which piedisposc to sliding hernia, m which 
the hernial contents aie drawn into the postcuor part of the sic by means of 
their natural peritoneal attachments 

Exciting causes maj be a fall, a strain, such ns whooping cough or bron 
clutis, and laborious occupations The cause of hernia of the tube alone is 
not known It is piobable that it is produced bj the same conditions that cause 
hernia of the ovary and tube, and something occuis to picvcnt the ovary from 
entering the hernia The hernial opening is perhaps too small or the ovary 
maj be too large"] or it maj lie held down by its greater weight and lower posi 
tion Kousimnc measured the tubes in cadavers of new Ij born infants and found 
the middle of the tube was 14 mm from the inguinal onficc, while the fimbriated 
c\tremitj was 13 mm irom the femoral opening This led Jura to agree with 
Ciuvcillnu that the tube precedes the ovary m descent 

Uterus — Hernia of the uterus is found most frequently in women who 
have home several children It maj lie congenital or acquired, the congenital 
varictj is vciy rare The hernia usunllv occurs in a patient who has a large 
inguinal or umbilical hernia Pressure of neaibj tumors or displacements of the 
uterus or adnexa may also be causative factors A preexisting hernia of the 
ovary and tubo maj become adherent in the sac, and ns the hernia enlarges, the 
uterus is drawn into tltc sac Hernia of the pregnant uterus (hjsterocele 
gravidarum) is infiequent The uterus maj become impregnated while in the 
hernia, os occurred in one of the eases I collected, or it may enter the hernial 
sac during pregnane}, and as it enlarges the henna becomes irreducible (Fig 
261 ) 

Symptoms and Diagnosis 

Ovary and Tube — 'lhc symptoms of hernia of the ovary and tube are 
practically always confined to the ovarj alone and depend largely upon the 
age of the patient In the infant and the child the ovary appears as a hard 
oval tamor the size of a pet, or a little larger, and is freely movable It mny 
lie m the inguinal canal or outside the external ring m the labium majus, it 
may be reducible or meducible Intestine is present m only about 15 per cent 
of irreducible hernias of the ovarj and tube The diagnosis of an inguinal hernia 
m a female cluld is usuallj easy, as it almost alwajs contains only the ovary 
and tube, omentum being a very rare content It causes little discomfort, and 
is seldom painful, although ill the ease dcsenbed bj Botilfroy, pressure on the 
hernia caused epileptic convulsions 

In the adult the subjective symptoms arc more pronounced While the 
normal ovary is insensitive the herniated ovary is sometimes hjqjcrsensitive 
probably on account of the constant irritation due to its exposed position It 
may be painful on palpation and even becomes turgescent, with referred sensa 
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tions or pun in other gcniHli i Swelling and pain m the ovary arc usually most 
pronounced at the menstrual period Occasional!} the external ovnrj is small, 
atrophied, and insensitive to manipulation and pressure In certain instances 
the pain maj be so severe that excision of the ovaiy is required to relieve it 

The diagnosis is more difficult m adults because the hernia is larger and 
often contains intestine and omentum, and the presence of the internal genitalia 
is loss constant than in children The most ™luablc means of diagnosis, as 
pointed out b> Lassus is vaginal or rectal examination The uterus is found 
displaced to the same side as the hernia A uterine sound is often helpful to 
determine the position of the uterus The ovar} can he mov cd by displacing 
the uterus posteriori}, or to the opposite side In the c\cnt of a bilateral hernia 
both ovaries should be displaced b} tilting the uterus first to one side, and 
then to the other 

Hernia of the tube alone seldom causes symptoms except those following 
traction on the ovar} or uterus The tube may rnrcl} become sensitive during 
menstruation The diagnostic signs are the same as those of hernia of the 
ovar}, the condition is practicallv never diagnosed pnor to operation Five 
cases of tubal pregnane} in a hernial sac have been recorded in the literature 
Birmann called attention to the danger of rupturing the tube from attempts 
at taxis and producing a general peritonitis 

Uterus — Hernias of the uterus arc \er} rare m children I found 22 
cases in infants under a }car old hut none between the ages of one and ten years 
Most of the other cases on record arc found m true or false hermaphrodites 
these I did not tabulate 

Hernias of the nongravid uterus are most frequent after the menopause 
They maj he reducible or irreducible Strangulation is raic and complications 
arc infrequent The symptoms m these cases may be due to the presence in 
the sac of the ovary and tube along with the uterus Diagnosis is aided by 
vaginal examination and sometimes the passage of a uterine sound is helpful 
Hernia of the uterus complicated b> pregnancy presents few symptoms 
before the fourth month when the signs of uterine pregnane} arc demonstrable 
namcl} the fetal heart beat, the outline of the parts and fetal movement In 
the inguinal vanet}, there is usuallv a history of a large reducible tumor, which 
docs not become irreducible until the pregnancy is well along while in the 
umbilical type the pregnant uterus usually does not enter the hernia 
until the latter half of pregnane} and ma} not become irreducible until the 
onset of labor This form of pregnane} not infrequently terminates m abortion 

Complications 

The most common complication is irredueibility of the ovary sometimes 
accompanied by torsion of the tube which if not diagnosed and operated on, may 
lead to strangulation de Luecia has stated that a small irrednciblo or painful 
hernia accompanied by severe pain at menstruation should lead one to suspect 
hernia of the ovary Infection of the sac and adnexa are infrequent sequelae 
of this type of hernia 
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1 Torsion of the Adnexa — Torsion of the adnexa is a frequent complica 
tion of hernia of the ovary and tnhe in children under two years of age The 
symptoms are indefinite — crying restlessness and irritability, vomiting and 
tympanites arc rare There is an irreducible tumor in the hernial region, 
which is swollen, tender and painful If the torsion is long continued or 
severe, strangulation is liable to occur Muller reported the ease of an infant, 
five months old, whose left ovary and tuhe had been removed on account of 
strangulation, five weeks after this was done a hernia of the tube and ovary 
appeared on the right side On account of the strangulation an operation was 
performed and the tube and ovary were returned to the abdominal cavity and 
the hernial opening closed Eustncc and MeNealy saw a ease of strangulated 
inguinal hernia of the ovary and tuhe in an infant six months old The right 
labium majus was red, swollen, tender, and pitted on pressure, there was no 
fluctuation or pulsation m the mass At operation a torsion of 180 degrees of the 
tube and ovary was found The adnexa were resected, and the child made an 
uneventful recovery 

2 Strangulation — Strangulation is almost always due to torsion of the 
pedicle and not to constriction by the hernial ring and it is usually manifested 
by a tender, painful, irreducible mass unless intestine is present, when there 
will be symptoms of nausea, vomiting and constipation The mass tends to 
increase in size and may lesemble a strangulated omentocele In some instances 
there is no pain, and strangulation is not discovered until daring the course of 
an operation for a supposedly simple irreducible hernia Peritonitis is rare 
In a few instances the tube is strangulated at the internal inguinal nng Retro- 
grade strangulation of the fallopian tube is very rare 

S Abscess m the Hernial Sac — Suppuration sometimes occurs as a rcsnlt 
of infection from the fallopian tube which may also involve the ovary 

Differential Diagnosis 

Hernia of the ovary, tube and uterus may be mistaken for a variety of 
conditions because of the frequency of congenital malformation m the in 
ternal genitalia, as well as other developmental anomalies The presence of 
hermaphoditisra or pseudohermaphroditism is not rare, and for this reason 
a testicle may be mistaken for the ovary and tube 

Enterocele — Intestinal hernia is resonant, and is usually reducible with 
a gurgling sound If it is irreducible, the symptoms are those of intestinal 
obstruction or strangulation Omentum adherent in the hernial sac may con 
fuse the diagnosis If the hernia contains intestine, omentum, ovary, and tube, 
a diagnosis is almost impossible unless the intestine and omentnm can be returned 
to the abdominal cavity, and movement of the ovary obtained by vaginal examma 
tion 

Cysts of the Canal of Nuck — Cysts m the canal of Nuek are fluctuating 
translucent, and irreducible Vaginal examination shows the uterus and ad 
nexae m their normal position Halloway has reviewed the literature on the 
subject 
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Cyst of the Round Ligament — Tins condition, while very isre, is usually 
diagnosed as inguinal henna Palpation reveals a soft fluctuating mass that 
gives no impulse on coughing, as in the case reported by Martin, who reviewed 
the literature on cy sts of the round ligament simulating hernia 

Endometnosis of the Round Ligament —This condition although rare, 
may at times be present as emphasized by Dickinson It may be an adenomyoma 
or a hemorrhagic cyst The latter is usunllv reducible while the former condi 
tion is nonreducible Endometnosis was first described by Cullen m IS96 
Mnhorner observed a ease of cyst of the round ligament in a henna that was 
mistaken for an endometrial cyst 

Abscess — Strangulated hernia of the ovary and tube simulating abscess 
in the labium majus is diflicult to diagnose m infants 

Other conditions that may simuhte hernia of the ovary and tube are 
dermoid c\st in the canal of ISuek enlarged Ivmph glands, lipoma which is 
soft, insensitive and irreducible cyst of the labium majus, and a tag of 
omentum, which is usually found attached to the upper part of the inguinal 
canal 

The nongrand uterus in a hernial sac is usually diflicult to diagnose, and 
is hardly ever looked for unless it causes symptoms Its presence can some 
times be detected by \ aginal examination or by passing a utenne sound which 
enters the hernial sac Hernia of the pregnant uterus may be mistaken for 
evtrautenne pregnancy When examination discloses the nongravid uterus in 
the abdominal cavity displaced toward and connected with the gradually 
enlarging tumor in the hernial sac the condition is probably extrautenne preg 
nancy 

Prognosis 

Hernia of the ovary and tube is not dangeious to life While some cures 
result from truss treatment in infancy, they are very rare after the second 
year The truss aggravates and hastens the degenerative changes which al 
ways occur in ovaries m this exposed position The best outlook for the 
conservation of the ovaries is by immediate operation as soon as diagnosis 
is made After pubcity there is always the danger of extrautenne pregnancy 

The prognosis of hernia of the nongravid uterus is senous because of 
the danger of complications The uterus in a hernial sac is more likely to under 
go malignant change than a normal uterus and should pregnancy Occur m an 
inguinal hernia of the uterus a normal delivery is almost always impossible and 
hysterotomy must be resorted to Pregnancy in an umbilical hernia is less 
grave because the neck of the sac is larger and the hernia can usually be reduced 
even after the onset of labor 

The operation for hernia of the ovary and tube has had a low mortality 
even in prcantiseptic days because of the fact that the operation is usually 
extrapentoneal 

Treatment 

Hernia of the Ovary and Tube — Hernia of the ovary and tube in chil 
dren can sometimes be retained in the abdomen by a bandage or trass and 
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in a few instances this treatment Ins resulted m a cure On account of the 
effects of pressure on the ovaiy and tube, the disturbances in circulation, the 
dingus of atrophy and the chance of cjstic and malignant disease, operative 
tieatmeut should always be advised 

Whenever possible, the ovaij should be returned to the abdominal cavity 
because of the importance of its function as an endocrine gland In true 
torsion of the ovarj and tube, if gentle taxis is not successful, immediate 
operation is indicated on account of the dinger of gangrene, which not infre 
qnently follows expectant tiealment When n poition of the ovarj is cystic, it 
can be partially resected In the piesence of suppuiation, extensive cjstic 
degeneration or neoplastic changes the ovarj' mid tube must be removed 

Hernia of the Uterus — Hernia of the nongravid uterus should always 
be treated by reduction of the tumor and operative closure of the hernial 
opening, became of the serious complications that might ensue should preg 
nanej occur 

Ileum of the pregnant uterus should be reduced and retained bj a firm 
bandage, or better still, a radical operation undertaken and the hernial open 
mg closed If the patient is seen for the first time, near term, and the henna 
is ineduciblc, a hjsterotomj, should lie done, followed bj hcrmoplasty at 
a later operation, as it is seldom possible to reduce the large uterus through 
the hernial ring until after involution lias taken place 

Kcjes observed that prolapse of the uterus is frequently accompanied by 
inguinal or femoial hernia After doing a permeorraphj , and before repainng 
the hernia, he suspends the utcius bj suturing it to the round ligaments 
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CHAPTER XXXVI 

HERNIA INTO THE BROAD LIGAMENT 

Synonyms — Broad ligament hernia, hernia of the broad ligament 

Definition— A protrusion of abdominal viscera into an adventitious or 
postoperative pouch or aperture in the broad ligament 

I believe that “hernia into the broad ligament “ more accurately describes 
this type of hernia than other terms that have been used, on occasion, by some 
writers 

Historical 

The first cose of hernia into the broad ligament was rcpoiled by Quain, in 
1SG1 Ho reported the case of a woman who had died, without an operation 
with obscure symptoms of intestinal obstruction At autopsy Quain found a 
strangulated hernia into the right broad ligament Eve, in 1885, mentions the 
possibility of hernia occurring into the broad ligament, but like other internal 
hernias, the subject received scant attention, even with the publication of Jloym 
ban’s monograph on rctioperitoncal hernia in 1906 

Interest was revived by Fagge, in 1917, who reported 2 cases of hernia into 
abnormal openings in the broad ligament, along with an excellent description 
of the anatomy of this region and observations on the etiology This was fol 
lowed by case reports and papers on hernia into the broad ligament, by Barr, m 
1920, Dunn, in 1926, Janes in 1929, Caplnn in 1930, Duncan and Shera m 
1930, Cooper, in 1931 , Gray and Baillic in 1933 , Hamilton and Knight, in 1934 , 
Hunt, m 1934, Bowles, in 1939, Koch, m 1941, Pravia, in 1942, Armstrong, m 
1944 , Goode and Newborn, in 1944 , and other surgeons 

Bowles, as well as Goode and Nevvbern, published excellent reviews of the re 
ported cases of hernia through adventitious openings m the broad ligament 
Shepard and Waugh, m 1942 reported a very rare case of hernia into the sus 
pensory ligament of the ovary 

Hernia into the broad ligament through an anomalous opening usually oc 
curs m women between twenty and fifty years of age often in those who have 
one or more children 

Henna Complicating Suspension or Fixation of Uterus — Strictly speak 
mg, hernias in this group are postoperative hernias or complications and have 
little relation to primary hernias into the broad ligament Because of the fact 
that writers mix the two groups indiscriminately, it is advisable to consider 
them here 

Naturally, most of the reported cases of hernia into the broad ligament are, 
in reality, postoperative hernias developing m women who hav e had operations 
for ventrofixation of the uterus or shortening of the round ligament The 
DoKris, Gilliam, Graves, Olshausen, Simpson, Webster Baldy operations have 
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all been complicated l>j postoperative intestinal striingulation Ganepy, in 
1947, reported three cases 

There is no doubt but that this complication is more common than statistics 
show, because many surgeons are reluctant to report their bad results m ab 
dominal surgery Anyway, soon after suspension operations of the uterus 
reached the height of their populanty, reports began to appear m the literature 
of intestinal strangulation ns a complication It may occur anytime, from a 
week to several years after the original operation 

Important papers were published by Michael, in 1936, Bolo, in 1937, 
Bowles, in 1939, Legcr, in 1942, Picnm, in 1942, and Armstrong, m 1944, re- 
viewed the literature Pulrang, m 1944 collected the reported cases and sug 
gested an operative procedure to prevent this complication 

Statistics 

Statistics ate confusing as many writers insist on combining their discus 
sions on hernia into the broad ligament through a fenestra or into a pouch in 
the ligament with postoperative hernias complicating an operation Hernias 
through an abnormal or congenital opening aie very raie, while postoperative 
hernias are moio frequent Statistics arc not complete, for instance, Legcr 
states he found 19 cases in the literature but docs not give references Goode 
and Newborn found 27 cases in the literature and reported one case of their 
own of true broad ligament hernia, 9 of these hennas were complications of the 
Webster Baldv operation Pulrang, m 1944 was able to find 15 postoperative 
hernias into tho broad ligament in the liteiaturc, including one of his own 

Anatomy 

The broad ligament is generally dcscubcd as being divided into a small up 
per triangle and a larger lower triangle liy the Iigamcntum ovarii propnum. 
The upper triangle, the mesosalpinx, is bounded on the inner side by the uterus, 
above by the fallopian tube, below by the ovarian ligament, and on the outer side 
by the ovary The lower triangle is bound by the uterus on the inner side, 
above by the ovarian ligament, on the outer side by the suspensory ligament of 
the ovary, and below by the pelvic fascia 

The Preformed Pouch or Opening 1 in the Broad Ligament — The sire of the 
congenital or abnormal opening in the broad ligament is variable and may be 
i/> to 2 inches (1 25 to 5 cm ) in diameter Pouches always occur below the 
ovarian ligament, near the uterus 

Either triangle may be the site of a hernia, but there must be a preformed 
pouch or an adventitious opening m the broad ligament This, of course, does 
not apply to strangulation of the intestine as a postoperative complication fol 
lowing ventrofixation or round ligament suspension 

Etiology 

There is no erabryologic explanation for these hernias Naturally, an ab 
normal opening or fenestra is the prime requisite for a hernia into the broad 
ligament (Fig 262 ) 
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Many theories lm\o been n lvaiued ns the cause of true hernia into the broad 
ligament Since most of the cases ha\c been m multipurns Pidcod bdictedthat 
the enlargement of the giaud uterus during pregnant) or its sudden collapse 
after delivery could produce such a rent or hole Tnncs has suggested that the 
trauma as the result of toision and traction on the uterus during a cesarean sec 
tion might also be a factor 



Otho theories V (it hate been advanced include congenital anomalies in 
temal lacerations duo to piegnancy and labor anatomic defects the result of 
previous infections and inflammatoiy processes adhesions peritonitis etc 
Exciting causes include straining especially at stool a fall a sudden in 
crease in intestinal pressure an lujury 01 blow on tl c lower abdomen m the 
region of the uterus 

Symptoms and Diagnosis 

In the reported cases a pieoperatne diagnosis was not made As a rule 
the symptoms were out of proportion to the apparent abdominal condition The 
symptoms are those of intestinal obstruction or strangulation Janes stated 
that definite tenderness on mo\in 0 the uterus and m the forms or pouch of 
Douglas in the presence of intestinal obstruction should suggest a possible diag 
nosis of strangulated hernia into the broad ligament 
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On the other hand, if the patient gives a history of ventmuspension of the 
uterus, or shortening of the round ligaments, a diagnosis of strangulated hernia 
is very probable In any case, an exploratory laparotomy should be earned out 
without delay 

Prognosis 

The prognosis is favorable with early operation Delayed intervention is 
serious In 19 cases of postoperative strangulation following suspension of 
the uterus, collected by Leger, there were 6 deaths 

Treatment 

Operation is the only treatment for hernia into the broad ligament Almost 
always, the patient comes as an emergency case Tor tins reason, spinal an 
esthesia is usuall} the anesthetic of choice and is also the safest due to the critical 
condition of the patient 

After reducing and treating the strangulated intestine, omentum, or other 
viscus involved close the opening in the broad ligament with sutures, after first 
peritonizing the raw edges of the opening, ns emphasized by Pulrang 

If the patient is elderly, it is often advisable to excise the tube and ovary 
on the affected side as assurance that the hernia wall not recur 

Michael advises that, when operating for ventral round ligament fixation, 
the space between the distal portion of the round ligament and the abdominal 
wall be obliterated by suturing the two structures together, so as to prevent a 
postoperative hernia at this site 

I have observed that, m performing the Webster Baldy operation, if the 
round ligaments are brought too far from the utero ovarian ligament, there is 
danger of an opening being torn in the broad ligament, even if the broad liga 
ment is sutured to the round ligament Tins error in technique may be respon 
sible for a hernia in later y ears 
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CHAPTER XXXVII 

THE TRUSS TREATMENT OF HERNIA 

Small hernias in infants and m cluldicn up to four years of age can some 
times be cured bj n trass After this a 0 c the truss is meicly a palliative 
measure and operation is to be recommended for all hernias except the massive 
irreducible ones that have lost their right of domicile m the abdominal cavitv 
and those in which the hernial opening is so large that there is little prospect of 
closing it securely Palliative treatment mav be necessary for exceptional pa 
tients whoso condition does not warrant radical operatic n even with local an 
esthesn 

Mechanical Treatment of Inguinal Hernia — Bandage treatment dates from 
ancient times being associated with the earliest references to hernia and prob 
ably lepresents the first attempt to relieve tins affliction According to Poncet 
it was used in 900 B C and Cclsus described a girdle that was worn around the 
pelvis and fastened to n pad that compressed the hernia The iron trass was 
introduced m 1306 by Goidon and G a Unarm stated that trusses with an iron 
pad and circle weie made in Italy at the end ot the fifteenth century The steel 
truss was first used in Prance ly LeQuin in 162S and Blakey introduced it into 
England in 1783 

The English cross body trass introduced m 180C was devised for small 
easily reducible hernia The spiing is complete in front and beginning at the 
pad over the inguinal canal it passes acioss the pubis from the affected side to 
the sound side and continues three fourths of the way around the pelvis to the 
buttock of the affected side T1 e pressure of the pad is inward and upwaid 

I bebeve that at least 7 pci cent of truss wearing patients are improperly 
fitted with a p id that is too small because the patient w ants a truss that docs 
not show through the clothing 

Diagnosis — The average truss fitter as well as many physicians does not 
make a diagnosis beforehand It is most important to distinguish between a 
direct and an indirect inguinal henna 

Fit of Truss— A majority of trusses do not fit tight enough to hold tie 
hernia securely within the abdomen at all times during exercise and while at 
work A loose truss has a tendency to make pressure over or below the external 
inguinal ring instead of ov er the inguinal canal or Ilesselbach s triangle where 
it will do the most good 

When the cushion pad is too low there is a tendency for the hernia to 
bulge above the pad and separate the muscles and fascia on the tipper edge of 
the hernial ling 

The pad must be large enough to cover the hernial opening completely 
Applying a pad that is too small is a common fault of truss fitting and is often 
600 
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the result of the patient’s insistence on a small pad that will not show through 
his clothing Women aro particularly hard to please because their clothing 
is already tight tittmg 

I prefer to start with a laigc pad and reduce the size of the cushion as the 
hernia improves 

Types of Trusses — As a rule, the most comfortable truss is one with a 
semiclastie body band and a large thick molded soft rubber cushion pad that 
fits over the pubic bone and holds the henna inside the inguinal canal The 
cushion is 2 inches (5 cm ) thick over the hernial opening and only 1 inch 
(2 5 cm) thick where it fits over the pubic bone The pads come in seseraf siz03 
to fit any hernia It is always necessary to wear a snug fitting thigh strap to hold 
the lower end of the cushion pad down clo'-c to the puhic ramus 



Fljr 263A Fig 263 B 

Fig 263A — Spring aluminum one-piece cross body truss (Benjamin) 
Fig 26JD — Spring aluminum leaUier covered double truss (nenjimln) 



Fie 264. — An efficient spring type truss with soft rubber hernial pad and single back pad. 
(Courtesy of Ohio Truss Co Cincinnati Ohio ) 


Fig 265 — Cross body frame tru«s for femoral hernia (Pomeroy) 

Some patients who arc very active are more comfortable with a spring 
type truss The spring is fitted on the side of the hernia only, and a leather 
band goes around the sound side, a thigh strap may be necessary to keep the 
truss from slipping This truss does not loosen when the thighs move forward 
m stooping and lifting as the band type truss does The latter truss is usually 
necessary for bilateral hernia Whether the patient will be more comfortable 
with a spring, elastic, or frame truss depends largely on the skill of the fitter. 
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The English rat tail truss does not give sufficient retention, and the old style 
spring truss is equally ineffective (Figs 2634, 2G3J7, 2G4, and 265 ) 

The pad of the truss should fit correctly over the inguinal canal and not 
over the external ring In the latter position, the hernia may slip by the truss, 
and the pressure on the spermatic cord as it passes over the pubic bone is pain 
ful To prevent pressure on the cord, an oscillating pad should be used and the 
frame should be angled to give more tilting to the pad 

Percentage of Cures With Truss — Spanton stated that in a total of 96,886 
patients treated by trusses at the London Truss Society, only 4,387, or 4 53 per 
cent, were cured 

While small hernias in infants may disappear with truss treatment, there 
is a decided tendency to use other measures that produce a quicker cure, even 
m joung infants Coley (W B ) stated that 50 per cent could be cured with 
a truss, De Gnrmo claimed 75 per cent, while Oelisner (A J ) estimated cures at 
95 per cent There is no question that in manj apparent cures with a trass the 
sac is only mcompletelj obliterated, and this explains why a high percentage 
have a recurrence to later life 

Coyte states that umbilical hernia is verj common in newborn infants among 
the black races of South Africa, and while the condition is seldom treated in 
any way, these hernias tend to disappear in the majority of eases , however, m 
the white races the condition usually persists into adult life m spite of truss 
treatment 

Fitting the Truss — Truss fitting is a science, a specialty m itself For the 
best results the services of a skilled appliance specialist should alwajs be 
secured, be knows the requisites of a truss and wherein they differ from the 
stock and mail order varieties He has a large selection of trusses of every 
type and size, and the mechanical equipment with which to mold, angle and 
shape the appliance to the body contour of the patient 

The physician can fit the truss if he feels competent to do so It is neces 
sary for him to know how to select the appropriate type, and to tell whether 
or not the hernia is being held completelj l educed at all times The truss must 
be fitted so it will not move under any strain or test such as coughing, sneez 
mg, stooping, bending, or turning over in bed 

One inexperienced to truss filling usually sets the truss too low, so that 
the pad is over the external inguinal ring Even if the truss is comfortable in 
this position, it is ineffective 

For the direct inguinal hernia the truss pad fits over the upper part of the 
external ring and down close to the pubis It is usually necessary for the pad 
to reach the edge of the rectus muscle in order to cover the hernial opening 
In indirect hernia the pad must fit squarely over the internal ring and the 
walls of the entire inguinal canal must be kept approximated constantly 

Measuring for the Truss — With the patient in the recumbent position, the 
measuring tape should be passed around the pelvis at the level of the internal 
rings, midway between the crest of the ilium and the great trochanter The tape 
follows the obliquity of the pelvis which is lower in front than in the back The 
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distance between the inguinal canals should also be measured, as the pad must 
he elosei together foi ilircet than for indirect hernia 

A diagram made with lead tape is valuable A strip of this tape about Y> 
inch (1 25 cm ) wide, Mo inch (2 mm ) thick, and about 20 inches (50 cm ) long 
is used Beginning at the median line just above the symphysis pubis, the tape 
is passed o\er the sound side, around the abdomen, over the lap on the opposite 
side and across the back The lead is pressed to the form of the body and care 
fully removed, placed on a sheet of piper and a tracing made of its inner surface 
The process is repeated for the opposite side Tins procedure will give a diagram 
of the figure as well as the circumference of the body With this diagram as a 
guide, the instrument maker can fashion nn accurately fitting truss 

Mechanical Treatment in Infants and Children — The best results from 
trass treatment are secured m children under four jears of age Some are 
cured up to five years, and a few up to ten years After this age, cure by truss 
is very rare Hernia in infants is not accompanied by the difficulties encountered 
in adults, as it is almost always small, reducible and easily retained 

In children under four years of age cure by means of a truss may be at 
tempted before operation is resorted to The truss should be applied as soon as 
possible after diagnosis An infant i few dn\s old is not too young to wear a 
truss The elastic type is the best and it must be made very light In the event 
of a cold, whooping cough, oi bronchitis the truss should be temporarily 
strengthened 

It is usually necessary for the child to wear the trass continuously, day and 
night, for at least a year, to effect a cure As the hernial ring diminishes in 
size, the truss should be adjusted The child's skin must always be kept 
scrupulously clean and dry The truss should be removed once a day for 
bathing, which should be done with the child lying as quiet as possible If the 
hernia shows any tendency to protrude, the nurse or mother should place her 
finger over the ring until the truss can bo reapplied 

The diet should be regulated to overcome any tendency to constipation 
flatulence, or too rapid a gam in weight As the child grows it is necessary to 
adjust the truss from time to time, and for this reason the physician should 
see his little patient at least twice a month 

At the present time, the most generally used truss is of the frame type, and 
it should be made of material that can be shaped in such a way that it fits into 
every curve and line in the circumference of the body without making undue 
pressure at any one point 

Different gauges are used, the heavier ones being required foi patients with 
marked mtraabdommal tension, and the lightei ones for those with only slight 
intraahdominal pressure 

The size of the pad that is required to control the hernia must be determined 
by individual needs The pad may be covered with a gum pouch, soft silk, or 
velveteen plush 

Objection is sometimes made to the use of leather and fabric on the body, 
but if the truss and pad are kept clean and the body is scrupulously cared for, 
these soft materials are more comfortable than hard rubber and celluloid cover 
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mgs If the patient is to wear a trass constantly, it must be comfortable I 
make it a point to sco that the pad mid truss coverings arc changed at least twice 
a year 

Difficulties of Truss Treatment m Direct Hernia — In direct inguinal her 
nia, truss tieatment is unsatisfactory because the hernial opening is close to 
the pubic bone, passing directly back into the abdomen and the hernial con 
tents aic difficult to retain 

Uses and Limitations of the Truss in Adults— Small hernias can some 
times he controlled with a truss I or those patients who refuse operation palh 
ative treatment is necessaiy to keep the hernia from becoming laige and un 
controllable 

Every patient who wears a truss and bclie\es it is pioperly fitted knows 
that it is only a makeshift that it will not cure his hernia, and that there is 
danger of stiangulation at any tunc should the trim slip while, he is engaged 
in active exercise lie also knows that if Jus hernia increases in size as many 
do he will have to seek further treatment and it is at this stage that many pa 
tienls becomo easy prey for the charlatan or quack 

Discomfort Caused by the Truss — The nutation annoyance and physical 
discomfort caused by the truss arc \cn pronounced especially during the sum 
mer months and at times are sufficiently serious to impair the health Pa 
tients often remark that they were unable to do a full day s work until the 
hernia was cuied by the injection treatment or operation A number of patients 
supposed to have been cured by a truss m infancy have a return of their trouble 
in adolescence or early manhood If the pressaire of the truss lias been firm 
peritoneal adhesions form and a gradual decrease in the size of the abdominal 
opening usually results 

Contraindications to Mechanical Treatment — The following conditions 
may interfere with the fitting of a trass and with the successful retention of 
a hernia hydrocele cysts of the coid oi in the canal of Nuck varicocele cc 
topia testis ovary in the hernial sac proguanci, adhesions of hernial contents 
to each other or to the sac wall and interstitial hernia 

On account of the dangci of strangulation n reducible hernia is not suited 
to truss treatment and the radical operation should be done 

The Point of Pressure on the Sac by the Truss — The chief disadvantage of 
truss treatment is that the pad of the truss makes pressure on the sac in the 
inguinal canal and if obliteration occnrs from the irritation of the pressure it 
takes place below and not at the internal ung This is prohahly the reason that 
so many hernias apparently cured by a truss recur m later life 

Rules for Truss Wearing — The adult patient should remove Ins truss after 
he is in bed and put it on bcfoie arising in the morning The truss must always 
be worn next to the body It is dangcious to wear it over the underwear and it 
should be removed while taking a bath A patient accustomed to a truss should 
never walk or stand without it lecause if the hernia should come down the 
danger of strangulation is greatci than if he had never worn a truss When the 
patient has a cough or if the hernia is very large he should wear a light 



TRUSS TRLATJfFNT Or HERNIA 


605 


weight elastic truss at night If the hernia becomes painful or irreducible, the 
physician should immediately examine it for possible incarceration or strangula 
tion Ihc irritation caused by the truss can be lessened if the parts arc bathed 
daily , and a dusting powder, such ns zinc &t ornate 01 talcum, is Used freely The 
truss should he kept clean by washing it in water A gam in weight should be 
guarded against 

Umbilical Henna — For large umbilical henna a steel spring truss is the 
best It should be cohered with leather or a soft material to prevent rubbing of 
the skin The snap or fastening should be on the outer surface of the plate 
holding the henna pad If the pit tent is obese, it is advisable to use an ab- 
dominal support with the umbilical pad built into the belt It is often advisable 
to place a small pad that fits into the hernial opening on the inside of the large 
pad that covers the hernia (I ifr* 266 2G7 and 268 ) 



Fie 256 — Elastic abdominal supporter fitted with umbilical hernia pad (Pomeroy) 
Fiff 26". — Elastic abdominal supporter for obesity {Tomerey) 



flff 263. — Elastic abdominal «upiorter (Pomeroy) 

Coytc suggests that the belt be fitted m place with the patient lying dowm 
and the head lower than the pelvis This causes the abdominal viscera to fall 
back into the abdomen where they exert no pressure on the antenor abdominal 
wall 

Hennas Impossible to Control With a Truss — Large hernias w ith external 
rings 3 cm m diameter, or smaller, that cannot be held by a properly fitted 
truss require special treatment Occasionally, such hernias are encountered 
m thin persons, but as a rule they aie found m the obese The patient is 
usually elderly, with poor musculature, a large pendulous abdomen and rolls 



606 


of soft, flabby fat that dislocate the truss pad when he walks, stoops, strains, 
or attempts to carry on the activities of his daily life The routine treatment 
is as follow s 

Diet — A balanced diet is calculated to reduce lus weight bj 2 to 5 pounds 
a week Tins means he receives from 3,000 to 1,500 calories dailj, depending on 
his general health, the physical exercise lie takes and the amount of work he must 
carry on This routine should be followed for tw , o to sue weeks, and every few 
days the truss should be readjusted and tightened to suit Ins loss of weight 

Hospitalization and Treatment — When sufficient weight has been lost, the 
patient is put to bed m a hospital, and the foot of the bed is elevated 6 to 12 
inches In this position the hernia reduces spontaneously and can easily be re 
tamed by a light truss which must be worn day and night 
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CHAPTER XXXVIII 

INJECTION TREATMENT OF HERNIA 

The following chapters demoted to the injection method arc prepared with 
a desire to present practical information casilj accessible, without more repetition 
than necessarj , to aid the busy surgeon m obtaining good results from a treat 
ment that has much to commend it, for small hernias in private patients and those 
not doing heavy manual labor It should not be used for the average clinic 
patient 

It is not possible for many of as to leave our practices to study new trends 
in old procedures as they develop or even to take many hours out of our daily 
program for the purpose Those to whom the injection method is new probably 
have definite questions in mind, these I have endeavored to anticipate and 
answer, using past experience as a guide when mv own queries have run some 
thing like this What arc the results of this treatment? Wlint are the dangers 
to consider? How are suitable patients selected? 

The technique will be found described step by step Careful study has 
been given to the injection fluids, testing the many mixtures from every angle 
and observing their action immediate and remote It will he noticed that m 
this work climeal experience takes precedence over experimental observations — 
practical results always being more impressive and helpful than theories to the 
busy phy sician and surgeon 

From a surgical standpoint it is most convenient to consider the injection 
treatment with inguinal hernia because it is m this variety that the general 
surgeon will find the greatest field of usefulness for the injection method, as an 
adjunct to surgical operation 

The Surgeon General of the United States Army announced on April 23, 
1942, the following policies of his office concerning recommendations for waiver 
for limited service officers 

“2 Tie following may be recommended for general military service with waiver 

g History of operation or of injection treatment for inguinal or small ventral hernia, 
provided examination three months or more following operation, or following the last injec 
tion, shows a satisfactory result ”* 

Vitamins That Aid the Injection Treatment — Securing the best results 
with the injection, as with the operation, calls for special attention to the 
patient’s general health I make it a routine to administer large doses of vitamin 
C and vitamin B complex during treatment and for a period afterward A low 
ascorbic acid level calls for a week’s preoperative treatment with daily doses of 
1,000 tng of ascorbic acid, vitamin. B complex, preferably intravenously or 
intramuscularly, iron for a low blood count, and a high cilonc diet of proteins, 
fats, carbohydrates, and fluids 

•J A. M. A. May 16 1912 pp 270 271 
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HISTORICAL 

Both the opeiation and the injection method developed from the maze of 
treatments used through the early and middle centuries for the relief of hernia, 
such simple instinctive aids included the application of warm and cool water 
over the tumor, massage, exercise diet and bandaging While some of these 
palliative measures were properly carried out, judged oven by today s standards 
they represented the best I now ledge in this dncction until almost the beginning 
of the eighteenth century As education increased physicians became more 
confident although anesthesia and antisepsis wcie unknown 

It was believed that to cure hernia sufficient nntation must be produced 
to close the hernial opening great care being taken not to puncture the peritoneal 
cavity or sac because that meant sudden death Various methods considered 
safe were used to produce this irritation a trocar was passed along the inguinal 
canal to the inguinal ring to traumatize the edges of the ring a needle or wire 
was introduced into the margin of the internal ring to lrntnte the muscle fibers 
caustic or strong irritants were applied to the tumor with pads or poultices 
and trasses with rigid pads were placed over the internal ring 

The next logical step was an attempt to destroy the sac by means of 
eschnrotics accordingly, George Ilcafon of Alton Illinois injected fluid into the 
tissue of the hernial region Heaton was graduated from Dartmouth Medical 
College in 1831 and he moved to Boston to practice his profession m 1842 
During this interim of approximately eight rears lie used the injection method 
extensively experimenting with the essential oils and 10 dm as injection sub 
stances but finally adopted fluid extract of white oak as his choice 

With his theories and claims supported by case histories and many cuied 
patients he is said to have invited the representatives of the medical profession 
in Boston to see him perform the injection Just how much of his technique he 
intended to disclose will never be known because his invitation was declined 
as an impudence and was never lepcated in this country This made something 
of a martyr of Heaton the pro's advocated his cause directed public sentiment 
m his favor thus advertising his abihtv to the extent that in a comparatively 
short time he reaped a small fortune 

Having once been refused a reception with the members of Ins profession 
he continued to keep secict both his technique and his solutions The incident 
was unfortunate from beginning to end because whatever his ethics however 
crude lus equipment and surgical si ill medical w riters seem to agree that the 
facts of the issue converged to slow that Heaton actually cured more patients 
of reducible hernia by means of the injection method than had been cured by 
all other methods combined up to this time The most regrettable aspect of the 
affair is that through a misnndcistandmg ami natuial conservatism the medical 
profession failed to claim a new surgical principle of great value Rejected by 
the only group capable of sponsoring and developing it the irregular praeti 
turners grasped it satisfied that then qualifications would go unchallenged by 
the medical profession and would be regaidod mote leniently by the public 
Owing to the popularity of the treatment attained through brilliant results 
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About 1845 Heaton visited London where ho was made a member of the 
Itoj al Chirurgjcal, nnd the Westminster and Ixmdon Societies lie was similar!} 
honored on the Continent, particular!} jii Pans Tins recognition is partially 
accounted for by the fact that the injection method was adopted earlier in 
Europe and more generally used than in the United States Professor Joseph 
Pancoast of Philadelphia was probablj the first American surgeon of prominence 
to use it As early as 1836 lie used tr 10 dm or tr canthandes solutions and 
obtained good results with these strong agents Man} jears later, m 1851, John 
Watson of New York described and used similar solutions 

Velpeau, of Pans, treated his first patient in 1835, in 1S4C his Thesis dc 
Paris was published and contained a description of his method, biictl} as follows 
He opened the neck of the sac and while an assistant compressed the inguinal 
canal to prevent the fluid entering the abdominal cavit}, injected a nnsture of 
G drams of tr lodm ui 3 ounces of wntei and foiccd it into all parts of the sac 
No untoward symptoms followed, but the ticatmont failed in its purpose, so 
Velpeau abandoned it for hernia, continuing to employ the fluid for hjdroecle 
successfuUj 

The injection method was used cxtcnsnclj m Pam in the 50 's b} phjsicians 
and surgeons of prominence, among whom were Demeaux, Johert, Maisotmeuve, 
Ndlaton and Uieord Tiie dmgs and chemicals emplojcd as solutions were 
legion, differing widclj in mail} respects, the} were used singly aud m ever} 
conceivable combination The following were tried and discarded one after the 
other blood, tobacco, ammonia, essential oils, oli\e and linseed oils, zinc salts, 
tr canthandes, tr iodin, tr veratrum unde, morphine sulphate, ether, ehloro 
form, pmus canadensis and ext of white oak bark (quercus alba), this last 
named was Heaton’s favorite solution and the mildest of all the substances 
used at this time Ills good results were parti} due to the tannic acid ingredient 
in the white oak During the GO s and 70 's the total amount of work done 
thioughout the world with the injection method was so small that ptogress 
was at a standstill with the tnnd toward the operation Heaton enjojed a 
large and lucrative practice in Boston continually at odds with the members of 
his profession hut well thought of by the public His monograph on the cure 
of hernia appeared in 1877, two vears before he died The reviewers simply 
dismissed it without serious investigation or comment rather than with criticism, 
and it is only in the last few } ears that it has taken its proper place as a reference 
work. 

Schwalbe, in Germany, in 1875 recommended using an injection solution 
of alcohol in various strengths, final!} adopting a 70 pei cent solution as his 
choice Of the comparatively few physicians and surgeons who advocated 
Heaton’s method and earned on the treatment after his death Profesvoi Joseph 
H Warren is the most widely known In his Surgery , published in 1881, lie 
described an improved svrrage and needle for the injection of hernia and stated 
that he did not inject into the sac but "into the rings and around the sac," 
much as we do todaj He also added morphine to the white oak bark solution 
The good results he reported m his book gave new impetus to the injection 
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method, short h\cd, however, as it was soon to he all but abandoned in fa\ot of 
the operation, which attained its height of popularity during the next two 
decades 

The evolution of the treatment for hernia is closely associated with the dis 
covery of antisepsis by Lister Marcy studied under Lister in Edinburgh. 
Shortly afterward he perfected the absoibable suture for closing the hernial 
wound, and ad\iscd high ligation of the sac and reconstruction of the canal 
just as we do it today 

Marcy described this epoch making technique in a paper he read before the 
International Medical Congress in London in 1681, which revolutionized the 
ticatmcnt of hernia and eclipsed the countless methods that had been used, m 
eluding the injection treatment, considered of more or less questionable value at 
that time 

Besides Marcy and Basswi, MacEwen, Ilalstcd and many others developed 
new surgical techniques that gave lesults so far surpassing those heretofore 
obtained that a general wave of enthusiasm for them consigned the injection 
method to oblivion for many years, and it might never have been resurrected 
but for one reason, and that was the problem of recurrence 

"With this large number of highly dea eloped operative procedures from 
which to select the most suitable technique for each operation, the percentage 
of recurrence still remained too high m all varieties except the small indirect 
inguinal type Because of this, and the natural aversion most people have to an 
operation — not to mention the loss of tune from employment and the accompany 
ing hospital expense — the injection method has been reuved and developed to 
the end that many more of the herniated may avail themselves of a treatment 
less complicated than operation, less expensive, and offering an equal assurance 
of cure Clarke of London, in his Manual of Surge* y published in 1879, observed 
that the injection method had the merit of simplicity 

Owing to the variation in technique and solutions, space forbids elaborate 
description of records , but for the sake of completeness and to show that con 
tinued effort was earned on m different parts of the world, certain references 
will be mentioned bncfly 

In 1891 Steffen reported the records of 1,372 patients treated m his clinic 
in Switzerland, of this number 66 per cent were found cured at the end of 
the first y ear Ignatz Mayer of Detroit began using the method m 1894, inject 
mg a phenol and zme sulphate solution In 1927 he claimed a high percentage 
of cures in 2,000 patients McDonald began using the treatment m the late 90 's 
and m 1905 reported a large number of patients permanenth cured In 1908 
■Wollennan of Germany, reported 544 patients treated Binee 1S91, with 92 per 
cent cured In 1929 he reported the records of 2 949 patients treated over a 
period of twenty five years, with 94 per cent cured 

Mestre of Barcelona began an intensive study of the injection method 
about 1916 and ten years later reported many patients cured, with a semiseeret 
formula In 1929 Wy ss of Switzerland reported an account of the results ob 
tamed from an exhaustive study earned on at the Steffen Clinic Over a period 
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of thirty years 4,632 patients were treated with injections of alcohol solution, of 
these, 3,048 were followed up, and showed 91 per cent cured Of the hernias 
cured, 2,775 were inguinal, and 309 included femoral, umbilical and ventral 

Thanks to the tireless experiments of the clinicians and laboratory icsearch 
workers who have earned on despite carl} criticism, the logical principles of the 
injection method have been placed in scientific hands 

INDICATIONS AND ECONOMIC ADVANTAGES 
Indications 

Of the individuals in need of treatment for inguinal hernia who do no heavy 
annual labor, there is a group for whom operation is indicated, or operation com- 
bined with the injection method or mechanical treatment alone The total 
number of these patients is small, and owing to the nature of the respective 
procedures of treatment such groups are not considered here 

There remains that large group of private patients well suited m every 
particular to the injection method or to the operation for the cure of their 
hernias, and, ull things being equal, the choice of methods is optional with them 
They constitute a majority of the patients in pmatc practice, thus affording 
the best means of considering the indications and advantages of the injection 
method from an economic standpoint 

There is almost no mortality from the injection txeatment os it is used 
today Reports in the literature of mortality ascribed to this treatment, when 
only the dangerous solutions were used, do not in any respect apply to the 
modem technique 

Prevention of Pam — The comfort of the patient is the first consideration 
The injection must be painless, and it is when the proper technique is carried 
out Painlessness depends mainly on two things the choice of solution and 
the method of administeimg it If the patient is to take his treatments regu 
larly he must be assured and certain he wall not be hurt, otherwise he wall 
avoid the injections and a cure will not be effected I know of many fadures 
due to the simple fact that patients could not stand the pain which was caused 
only by too strong solutions, and they stopped ti eatment 

Confident that the injection is painless patients do not dread it I have 
many who come to the office to take an injection during their lunch hour, 
returning to work almost immediately , others take it when their work is 
finished foi the day and they are on their way home, facing a long stieetcar 
ride or driving their own car It does not interrupt routine People past the 
active years do not complain, and I have been surprised that children take it 
so nicely 

Because the method is ambulatory, practically painless, and no general 
anesthetic is necessary, a cure is available for many people who otherwise 
would never attempt it The danger of postoperative pneumonia and em 
holism is removed, and other complications that are always serious for the 
type of patients mentioned below, because, if for no other reason, the length 
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of time in bed may be extended Also the injection method eliminates the 
shock after operation ho/irdous for these patients as well ns for the precarious 
convalescent 

1 Invalids, and fiail and debilitated patients 

2 Those individuals afflicted to a mild dcgice with a serious ailment in* 
dependent of the hernia 

3 Those at the exticmcs of life 

Patients Who Refuse Operation — The injection method is complementary 
to the operation for hernia and is not competitive in that large group of 
patients who refuse the radical operation An increasing number of women 
with small reducible hetmw who lmve alwavs icfuscd indicnl operation will 
accept the injection method 


Economic Advantages 

There was o time when the patient regarded the treatment of his hernia 
as something that could be neglected until a convenient time, the necessity 
for cure often seeming to diminish with the passing yens Now the situation 
is reveisecl Owing to inci cnsingly ligul physical examinations demanded by 
employers, the cine of Ins hernia is the one thing that cannot be neglected 
because bis success m securing employment and holding it may depend on this 
one condition 

1 The Patient — -A well to do man is often as pleased by the saving in 
hospital expense as the man of moderate means and he is as reluctant to 
give up his business and usual activities while confined to the hospital, ns the 
employee is apprehensive concerning his work while lie is in bed 

In whatever financial situation they may be, all are glad to avoid the 
risk and anxiety of the anesthetic and operation, a point emphasized so often 
that I must obscivc that patients could not have been so satisfied with the 
operation as we believed them to be 

2 The Employee — The injection treatment appeals particularly to the 
employee because he can have his hernia cured without time from work, loss 
of wages, and the expense of hospitabzation There are two expenses of 
treatment, and they can be definitely determined befoie hand the surgeon’s 
fee and the truss 

The man past forty, m the same employment for many years, probably 
was not examined w hen he secured Ins position If he was examined and had 
a hernia then perhaps it was small and the medical examiner did not notice 
it Now the employee knows that sooner or later he will have to face a 
physical examination at the request of las present employer or a new one 
There may be reasons why he does not want the existence of his hernia 
known, in such circumstances the amlntlatoiy treatment offers the solution 

The mdustiial worker who has to do heavy manual labor while taking 
tieatment is not suitable for the injection method, except m certain instances 
Tlie principal reason is that the insurance carrier insists that he take no time 
off from work to rest 
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Results Following the Injection Treatment 

In more than 20,000 injections, I have had only 4 serious complications 
irreducibdity following injection of the internal ring with strong tannic acid 
and chemical preparations These patients were operated on and made un 
eventful recoveries For this reason, I abandoned, some four years ago, all 
types of strong irritating solutions, and I now use only the nomrntatmg 
procaine-quinine phenol solution for adults, nnd the one half strength solution 
for infants and children For a similar reason I discontinued the use of oily 
solutions, occasionally, a patient would have a mild attack of coughing, which 
I attributed to some of the solution finding its vs ay into the blood stream, m 
spite of the usual precautions to av oid entering a blood \ essel w ith the needle 
Since changing to the mild procaine quinine phenol solution, this accident has 
not occurred Such emergencies, however, are always to be borne in mind, 
if we are constantly on the alert and are prepared, w c shall seldom be called 
on to meet them 

The fact remains that there have been no deaths, and complications have 
been much lower than with operative treatment, especially since most of ray 
patients arc middle aged or elderly 

Because of the fact that 73 per cent of patients treated by the injection 
method are between fifty and eighty years of age, it is impossible to make an 
accurate comparison of the recurrence rate with that following operation Nearly 
all of the statistical tables of postoperative recurrence are made up of adults 
twenty to fifty years of age 

In a senes of 1,000 private patients, small indirect inguinal hernias gave 
90 per cent of cures, small direct and recurrent hennas, 85 per cent Large in 
direct and direct hennas, as well as those industrial hennas in patients compelled 
to do heavy manual labor, aie not suited to the injection method of treatment 

Recurrence Following the Operation 

In 1937, Burdick, Gillespie, aud Iliginliotham reported the results follow 
mg fascial suture operations at the Hospital for Special Surgery, New York 
Fascial sutures were used for direct inguinal hernias, combined direct and m 
direct inguinal, large scrotal, all recurrent hernias and all ventral hernias in 
eluding the umbilical and tlie epigastric types In 1 485 operations on 1,092 
patients there were 25 operative deaths The percentage of recurrence following 
the use of autogenous fascial sutures was 27 7 per cent, 283 per cent after 
homologous fascia , and 35 5 per cent recurrence followed the nse of ox fascia 
sutures 

Grace and Johnson reported stitistics from the Hospital for Special Surgery, 
New York, showing that in 1,032 patients fifty vears of age and over, operated 
on for hernia, the mortality rate was 3 pei cent In primary inguinal hernias 
the recurrence rate was 25 per cent, and in the recurrent inguinal hernias 34 
per cent recurred after operation 

Cowell, in lus book, Hernia and JJerMOplasiy, stated that the average num 
ber of recurrences following operation is 3 to 8 per cent for indirect inguinal 
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hernia, 16 to 23 per cent lor dneet inguinal hernia, and 9 to 14 per cent for 
femoral hernia L Davis reported 1500 hernia operations at the Massachu 
setts Genenl Hospital Of these lie traced 7o4 indirect and found 8 per cent 
recurred of 88 direct that he was able to trace 15 per cent returned Erdman 
reported 313 direct heiniu opcritions. at the New \ork Hospital, with 52 recur 
rcnces (18 per cent) Dinner reported 21 4 per cent recurrences following the 
Bassini operation m difficult inguinal hernns 

Experienced suigeons have vciy few rccnriences but tlus favorable per 
centage docs not hold good with phjsicnns not sjccnllj named in hernia 
surgery As DaCosta lemarkcd most surgeons belittle recurrences How 
ever the longer one ohscivcs hernia patients after difficult operations the 
lowei the percentage of cures One by one with the passing y cars they slip 
from the cured group Most of those who come to me with recurrence state 
that their surgeon does not know of their relapse therefore that surgeon has 
these patients on lus recoid ns cured of then henna Nearly 15 per cent of 
my private patients have had one or moic unsuccessful operations 

E M Stanton stated that patients who nrc oj crated on bj experienced 
surgeons will show indirect recuucnt hennas 5 per cent the fiist year and 1 
per cent additional recurrence each year thereafter Direct hernias traced 
over a five year period showed 2o per cent iccurrcnces 

SELECTION OF CASES 

We have all seen many suigical proccduies presented for the first tune 
with more or less eclat and are familiar with the maimer in winch they are 
received bj the profession and the laity In my experience I have never 
known the rank and file of patients to be so ready to accept a so called new 
treatment as the} are ready to accept the injection for hernia 

Invanably I explain that the injection treatment does not take the place 
of the operation but supplements it and is optional for a large number of 
patients Prom the standpoint of prognosis I classify all patients into three 
groups as follows 

1 r a\ orable 

2 Borderline 

3 Unfavorable 

It is amazing how the natural conservatism of the physician often causes him 
to condemn a method of which he has no direct laiowledge Perhaps this is the 
leason that so manj suigeons refuse to use the new operations for hernia and 
still employ the old Bassini operation 

The following observations aro based on practical rather than theoretical 
selections Emphasis must be placed on the fact that the injection supplements 
but cannot displace the operation m certain types of hernia conditions and 
varieties The successful injection of hernia undoubtedly requires more skill 
than does the operation It is no field for the amateur Statistics show that the 
best results are obtained by those most experienced m the method There is no 
branch of surgery m which diagnosis is more difficult than m inguinal and 
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femoral hernia and it is on this j oint that success 01 failure of the injection 
treatment sometimes hinges Once diagnosis is made the phjstcian must 
bear in mind that no two hemns are alike each requires careful stud} and 
individual variations in treatment 

Favorable Cases 

The injection method is indicated as a rule for the following groups 

1 Industrial \ aticnts with small reducible beima especially those who do 
onlj light work 

2 Aged and infirm piticnts for wl oni opci ition e irues incicased risk and 
hazard 

3 Infants and children with small hernia foi whom opciation is unsatis 
factoiy owing to difficulties of postojerntne care 

4 Patients with small uduublc hernn who arc fearful of an operation 

5 Patients with licrnns of nioluatc size with the external inguinal rings 
mexsuring less than 2 cm in dinmetei 

6 Moderately obese patients excessive ob sitv nucst be reduced before the 
hernia is treated because the fat prevents examination of the external rings 

7 Patients whose hernias show a tendenc> to recur after operation A 
few injections properly placed often overcome the weakness that might develop 
into a recurrence 

8 Patients with small postoj ciativo hernias usuillr require 10 or 12 injec 
tions for a cure 

9 The injection is particular!} suitable for small direct inguinal hernias 
because they have a higher postopciativc recurrence than the indirect vanetv 

10 Femoral hernia can be injected if the hernia can be reduced and kept 
reduced continuously during treatment (I ig 2G9 ) Only mild solutions 
should be cmplojod strong solutions being liable to produce incarceration and 
m-educibilitj if the hernia accidentally slips bj the truss For this reason most 
hernias should always be injected in a hospital bv one exj cricnced in the diffi 
culties of treatment in this varict} 

11 Umbilical hernia if small and complete^ reducible can usually be 
cured by lnioction quicker tl an induect or direct inguinal hernias (1 i D 270 ) 

12 Epigastric and hjpogastnc hernias in the midhne are suitable for 
injection if completely reducible M lien there is a plug of fat at the opening 
it can usuallj be shrunken into a fibious cord if injected and the liermal opening 
can be closed later bv a senes of similar injections 

13 Small reducible postopciativc ventral hernias It mast be ascertained 
that there is no intestine or omentuii idl erent to the sac oi abdominal pen 
toneum along the edge of the hernial ring The patient should be of good 
musculature and there should not lie much separation of the muscle edges around 
the hernial ring If these edges cannot le held in apposition In a firmly fitted 
belt or truss, the hernia should be opeiatcd on 

Patients with pool musculature especiall} if the} are past fifty years of 
age often show thin places in the muscles and fascia that arc not noticeable 
Until the bulging of the hernia is removed bv treatment For the same reason 
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a cured patient often states that he has developed a hernia on the side supposed 
to be sound when the herniated side was being treated while as a matter of fact 
there was a potential hernia tlieic all the lime These weak spots cannot possiblj 
be called recurrences because thev have ne\cr been treated 



Fig 269 — Small femoral hernia suitable for Injection treatment 



The obese patient is more difficult to cure than the thin subject because 
the adipose tissue causes a weakening and thinning of the muscles and the 
mtraabdonunal tension is high and makes the henna difficult to hold even with a 
well fitting truss These patients should be given a diet of about 1 300 ealones 
and must lose some weight each week during their treatment They must be 
warned not to put on weight after the treatment is finished 
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Unfavorable Cases 

The injection method is neicr indicated for tJie following groups 

1 All irreducible hernias — strangulated incarcerated or obstructed — and 
those with mtrnsaccular adhesions of omentum intestine, or other viscera 

2 ITcrnias complicated with cancel ascites abdominal tumor, or severe 
hemophilia 

3 barge hernias with rings measuring more than 3 cm in diameter or 
those m which the edges of the hernial rings cannot be brought into apposi 
tion by a firm fitting truss 

4 Sliding hernia, true traumatic hernia and those associated with un 
descended testis at the internal inguinal ring Ilowcicr, with the testis at the 
external ring injections given aboie will often force the testis downward 

5 Large reducible hernias associated with poor musculature small in 
guinal rings and the mass difficult to retain w ith a truss 

6 Small hernias wath large rings 

7 Hernias complicated by dnbetes hyperthy loidism, tuberculosis, hyper 
tension, prosfatic hypertrophy urethral stricture and chrome eough 

Infants and Children 

There is some dncisity of opinion as to when operation should bo under 
tal en in children, but the same is hnrdh true of the injection treatment mainly 
owing to the greater simplicity of all the features of treatment (rig 271 ) 

There is comparatn dy little operatise treatment for hernia m infants and 
very young children reported m the entire literature because most of such 
treatment is of urgent character, and there is little opportunity for non 
urgent treatment, as cooperation from the parents of an infant is too much to 
expect I ha\e had good results with the injection method in infants two to 
ten months old At that age by either operation or the injection method tlie 
anesthetic has a part in the operation winch is perhaps balanced in favor of tlie 
injection method by tlie simpler care compared to the incision 

These small patients require about one fourth to one half of the amount 
of solution used for adults The injections should be gi\en once or twice a 
week, as described under tlie technique for inguinal hernia injection 

The needle should be short be\cl and % inch long It should be remem 
bered that m children the bladder lies higher than m adults and it should 
always be empty at the time of injection (rig 272 ) 

The Elderly Patient 

Elderly people suffer more pam and discomfort from their hernias than 
’vounger people do and the result is that most of them are semi invalids On 
account of their reduced vitality they complain most bitterly against the an 
noyanee and irritation produced by the hernia and the truss Their working 
capacity is reduced 25 to 75 per cent, they cannot get sufficient exercise to 
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keep \\cll and tlcir st length is continually sipped by unexpected attacks of 
colicky pain and discomfoit in the hernia I have treated many patients be 
tween sixty five and eighty v ears of n e e bj opciation 01 by means of the injection 
method and I believe that m every instance the patient s health has been 1 m 
proved his life perhaps lengthened (1 ig 273 ) There has been no mortality 
My oldest patient was ninety two vcais old the youngest four weel s 
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operation Tet it is amazing how mam of these unfortunate victims come for 
treatment after having vrom a truss for fortv to swt> >ears 

Operation Under Local Anesthesia — 1 he dismelmntion to operate on the 
elderly is no doubt well founded m many instances but it is my opinion that 
these patients are often unnecessarily domed relief from hernia 

Local anesthesia which is almost impel atm for the radical operation in 
the aged imnum/es the hazards of conhiument tn 1 ed moie than anv other 
factor If this period of inactivity can be managed without complications 
convalescence is often snrprisingh snrnth 



Injection Treatment — -l he injection method being ambulatory is particu 
larly Buited to the needs of the elderly provided the hernia can be com 
pletely retained by a truss Theic is less dan^tr of postoperative compliea 
turns and in ease of rccuirence which is more to I e considered as the muscula 
tune is frail m these subjects the repan consisting- of a few rcenforemg injee 
tions is a comparatively simple prollem If the injation method is carried 
out with mild solutions a proper technique and the aid of a well fitted truss it 
is an efficient treatment foi the cure of a majority of reducible hernias and a 
t >afer procedure than the operation 

When a patient wants to lave his hernia injected I see no leason for 
discouraging him and assuming a pessimistic prognosis simply because he is 
old If there arc no contraindications to the ticatmcnt and his health war 
rants it he is the best judge as to when his 1 erma and truss have become tm 
endurable 
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If it is ever possible to lend the maximum moral support and courage, it 
should be done in behalf of these frail patients whose gratitude for the com 
forts denied them as long as the truss is a part of their daily lues, matches the 
extra attention they undoubtedly lequirc 

1 Mild solutions must lie used to avoid the least possibility of producing 
sufficient leaction to cause the patient to spend a day m hed 

2 The injection must be painless Some tldcily patients cannot stand pain 
m the least degree 

3 As a rule, older patients should he overheated rather than under heated, 
because the injections produce less proliferation of fibrous tissue than in younger 
subjects 

4 It should be constantly lememhered that the aged patient’s margin of 
safety is limited and must not he jeopardized lie requires careful watching 
and more personal care than does the younger patient No matter how good 
the patient's condition, the smgeon can never relax his vigilance 

CONTRAINDICATIONS AND COMPLICATIONS 
Contraindications 

Though there is a broad field for tho injection treatment of hernia, there 
are definite conti aindieations that may he divided into two groups those 
that apply to the hernia specifically, such as variety, size and mdtvidual 
peculiarities, and those that lclate to the condition of the health of the patient 

1 The injection must not be consideied for the treatment of strangulated, 
irreducible, incarcerated obstructed, and true traumatic hernias As soon as 
diagnosis is made in these conditions operation shonld he undertaken immedi 
ately, preferably under local anesthesia 

Though not urgent, operation — not injection — is the treatment for sliding 
and bladder hernias, also large scrotal hernias with widely dilated rings asso 
ciated with poor musculature 

It is a good policy not to inject small scrotal hernias when the external 
inguinal ring measures more than 2 cm m diameter It is no greater hardship 
to wear a truss following the injection treatment than after an operation for a 
large hernia, and m the latter case the experienced surgeon nowadays insists 
that a truss or firm bandage be worn for twelve months Small hernias with 
external inguinal rings measuring somewhat more titan 2 cm in diameter can 
often be cured by injection provided the subject has good musculature and the 
tissues surrounding the inguinal ring are firm Success m such difficult cases 
depends largely upon the shill and the patience of the operator 

Any variety of hernia complicated by intestinal or omental adhesions, 
tumors, undescendcd testes, abdominal or pelvic viscera m the sac, requires 
operation 

2 The degree of comfort that an individual will enjoy from the cure of his 
hernia, by means of either the operation or the injection, depends to a great 
extent on his general health, which should be looked into at the time he presents 
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himself There are those countless individuals suffering from one of several 
serious ailments that in itself would prohibit hernia treatment but for the fact 
that proper routine therapy is being administered for the ailment, and the 
patient is making some progress with prospect of permanent improvement or 
cure Thus patients suffering from diabetes that is responding to insulin can at 
the same time take hernia injections Patients under treatment for syphilis can 
take the injections for heron paiticuhr care must be given to the boiling of 
syringes and needles after using 

Tor patients suffering with hyperthyroidism, nephritis, tuberculosis, pros 
static hypertrophy with urinary ictcntion, heart disease, urethral strictures, 
and chrome cough, the question of injections for hernia depends simply on 
the severity of the ailment If it is moderate, and better still is responding to 
treatment, the injection for hernia is indicated and the cure of the hernia will 
give marked relief from the disttess caused b\ symptoms of the ailment But if 
the ailment is advanced or the symptoms arc severe, it is best not to inject or 
to operate on the hernia except m ease of strangulation or incarceration 

The opciation and the injection treatment arc contraindicated in patients 
with cancer, advanced diabetes ascites active svphilis and abdominal tumors 
Hemophiliacs should not be subjected to either treatment because of the diffi 
culh in controlling hemorrhage unless the ( lotting time of the blood can be 
shortened by medication, which is not very likely 

Hernias that cannot he held reduced by a truss should not be injected If 
pam persists in a reduced hernia it should not be injected until the patient 
is symptom free Pam of this sort is usually caused b\ mtrasaccular adhesions, 
the sac and adherent omentum or viscus liemg icduced together into the 
abdominal cavity 

Complications 

Most surgical procedures developed to a high degree of efficiency and 
general usage pass through a period of criticism that is often unjustified It 
is amazing how many surgeons using a so called new treatment fail to realize 
that complications may result not as a fault of the method but as a fault in 
the technique and management — a point they would grasp instantly if employing 
an old procedure 

Obviously complications mav arise in both the operation and the injection 
treatment I believe one reason that good results aic being obtained with the 
injection treatment is that when there are complications they can, as a rule be 
more readily traced to their sources and classified m two groups (1) those 
arising from the choice of solution and cirors in technique, and (2) those result 
mg from mismanagement of the truss 

That the early writers understood tin? situation and were endeavoring to 
overcome the difficulties of treatment and the bad results they reported, is shown 
by present day accomplishment Owing to the improved modern trusses de 
signed especially for the injection treatment and to the safer ahd milder com 
position of the solutions, there has been an almost unbelievable reduction in the 
frequency of complications, their variety and severity Such emergencies, how 
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e\er, arc always to be borne in nund, if we me constantly on the lookout and are 
prepared, wc shall seldom bo called on to meet them 

The complications are discussed at some length here for the sake of informs 
tion and completeness, and to show the progress this treatment has made in a 
comparatively short time 

Complications Due to Solutions and Technique 

1 Pain — The injection of mild scleiosing solutions for hernia seldom 
causes pain, but when it does the pain is limited to the site of injection, is not 
severe and subsides in a few minutes or half an hour Now and then it radiates 
i short distance down the cord Should some of the solution reach the peritoneal 
cavity , either by direct injection or through the sac, it causes abdominal pam and 
discomfort No special treatment is needed beyond a mild sedative such as 
aspirin or codeine 

The injection of strong solutions frequently causes disabling complications 
Pam at the site of injection mav require the patient to discontinue his usual 
activities for a daj or two and icst, with ice caps applied to the painful area 

Pain caused by the use of strong solutions of tannic and gallic acids, thuja, 
pmus canadensis and alcohol docs flot develop for one oi two hours after mjee 
tion By that time the patient may be so far away from his doctor’s office, per 
haps traveling to his destination, that it may be difficult or impossible for him 
to stop and rest 

2 Hydrocele of the Cord —Hydrocele sometimes develops when the neck 
of the sac is oblitciated while the poition lying in the cold is not destroyed 
This is caused by the irritation ot the injections and usually clears up in a 
few days without treatment, if it persists for two or three weeks, the hydrocele 
should be aspirated 

3 Bladder Injury— The bladder will almost never be punctured if it is 
emptied before treatment Elderly men with prostatic hypertrophy and 
chronic urinary retention should always be cathetenzed before having their 
hernns injected 

4 Strangulation —A patient who discontinues the treatment after a few 
injections or discards his truss before the hernia stops coming down is in more 
danger of strangulation than if he had not begun treatment, because the hernial 
ring contracts aftei the first injections, this applies especially to femoral hernia 
With treatment begun, it should be carried through as quickly as consistently 
possible 

5 Drug Allergy — Acute coryza sometimes follows the use of tannic and 
gallic solutions, even with the new colloidal piepaiations When there is this 
idiosyncrasy, treatment can usually be continued without interruption if another 
solution is substituted Any of the sclerosing solutions should -he used cautiously 
m patieuts suffering with asthma, hay fever, coryza or angioneurotic edema 
No matter what fluid is employed, the first injection should be very small to test 
the patient's toleiance to the particular drug or prepaiation 
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6 Complicating Diseases — Patients handicapped bj a debilitating disease, 
such as myocarditis, hyperthyroidism, etc , should recen e one half or one third 
of the usual amount of the notocainc and sclerosing solution, and there 
should be no adrenalin in the anesthetic 

Infants and Children — These small patients should receive only one 
fourth or one half of the amount of solution used in an adult 

Complications Due to the Trass 

1 Dermatitis, Eczema and Blebs — These complications rarelj develop 
as a result of the irritation and pressure caused by the tiuss pad They can 
be cheeked bj applying tincture of benzoin to toughen the skin, placing soft 
felt oi absorbent cotton under the truss pad, and 1 >j changing the pad to a 
tjpe th it is softer 

2 Edema and Inflammation — Edema of the groin, sciotum or prepuce is 
due to the pressure of the truss, while thickening of the cord, laricoeele, 
opuhdjmitis and orchitis are primarily due to the injections and are aggra 
\atcd bj the truss These complications are usually associated with the elderly 
and obese, being the result of low resistance As a rule no treatment is mdi 
cated, the injections being discontinued for a few days 

3 Strangulation and Irreducibility — If the hernia slips bj the truss pad 
during injection treatments there is always danger of strangulation or irre 
ducibihty, as omentum maj become adherent to the sac wall or a large mass 
of it may slip out and it is difficult or impossible to reduce through the nar 
rowed nng This complication is to be guarded against especially in femoral 
hernia, because of the tortuous course of the canal and the unjieiding bound 
anes of the femoral nng Reduction of femoral hernia is earned out bj flexing 
the thigh at the hip and rotating it inward to relax the femoral ring 

If the femoral truss pad makes too much pressure over the femoral vein 
or if too much solution is injected near the \em, there is sometimes a sbght 
swelling of the ankle and foot on the injected side, this does not cause pain 
or inconvenience and subsides in a daj or two 

Trass pressure must be firm and continuous m large umbilical hernias with 
small rings If the omentum or intestine slips by the truss pad, reduction may 
become difficult 

4 Noncontrollable Hernia — W hen mtraabdominal pressure is strong and 
the truss cannot be fitted to hold the hernia the patient should he put to bed 
and given a few injections before he is again allowed to be on his feet If 
obese, as is usually the case, he should be put on a reducing diet 

Miscellaneous Complications 

1 Senous Conditions and Accidents — Complications such as sepsis, cel 
lnlitis, general peritonitis gangrene of the skin, perirectal abscess, thrombosis 
of the deep epigastric artery, iliac and femoral teasels, needle puncture of the 
iliac or femoral v essels and intestinal fistula have been reported in the htera 
tnre, but I bate never encountered any of them Should thej occur, their 
treatment is essentially surgical Many of these conditions have been widely 
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quoted from the writings of Goldliahn and have discouraged some surgeons in 
using the injection method To begin with, alcohol was the injection fluid 
ordinarily employed. A eareful review of Ins work indicates that, of the cases 
he reported many patients had unreduced abdominal viscera in the sac a't the 
time of injection; and he failed to state iriicther or not a truss was used after 
treatment Paraffin should never be injected (Fig 274). 



Fig. 271 — Paraffinoma of the vas deferens as a complication of paraffin Injection for hernia 

2. Operation After Injection.— -Should operation be required for any rea- 
son after injection, the newly formed sear tissue makes dissection of the cord, 
muscle and fascia a little difficult, but this does not bother an experienced 
surgeon any more than operation foi postoperative hernia. 

3. Impotence and Sterility. — I have never seen impotence or sterility fol- 
low the injection treatment of hernia. There may be a moderate degree of 
impotence, during active treatment, which ceases when the injections are con- 
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eluded The condition is reflex, partly due to sw clling and discomfort in the 
cord and groin I have seen one case of impotence caused the patient told 
me, by an operation performed three years previously It was due to post- 
operative neuritis in the hernia! sear 

Sterility is very rare It can develop only from a complete blocking or 
severance of both vasa deferentia The experienced surgeon places the injections 
at the fascial planes, at the inguinal rings and m the inguinal canal, ahvavs 
avoiding the spermatic cord The occasional slight swelling of the cord, during 
the period of injections is limited to the loose areolar tissue and to the thin 
investing Invcrs of faseia, it does not involve the vas deferens because of its 
hard cordhke structure 

Ilea studied l went \ six patients at the Unncrsitv of Minnesota Out 
patient Clinic, who had had bilateral hernia injections In every patient the 
spermatozoa counts vuic within the normal range Ilea concluded that, 
“Sterility would not therefore appear to be a complication of the injection 
treatment of hernia Tear of such an occurrence should not deter employment 
of this method m the tieatinent of selected cases of inguinal hernia ” 

I believe the dangers of impotence and stcnhtv following the injection 
method have been overemphasized bv some writers and that there is onlv a 
remote chance of such complications with the proper technique and mild 
solutions 

4 Atrophy of the Testis — I have never seen atrophy of the testis follow 
mg the injection for hernia and the condition is ven rare Both testes and 
the cord should always be examined before treatment is begun and the find 
mgs recorded on the patients historv card with the other data Atrophv of 
the testis is found m b to 10 per cent of all patients with scrotal hennas who 
have never been treated 

Statistics on Complications — -V hile the following statistics cover all types 
and conditions of hernia, mam of them occurred m simple reducible hernias 
Surgeons opposed to the injection method concede that the operation carries 
some hazard at all times In one hospital I know of three patients who died 
recently of pnlmonarv embolism following simple hernia operation 

Gibson and Teltcr collected the records of 1 G18 hernia operations per 
formed in a leading hospital, and found the following immediate eompliea 
tions, wound infections 70, hematomas 39 oiehitis 21, accidental incision of 
bladdei 2, of spermatic cord 1, of large aitery 1 and of sigmoid colon 1 

The secondary complications included cough 30 pneumonia 34, pulmo- 
nary tuberculosis 5 , bronchitis 3 , infarcts 8 lary ngitis 1 , influenza 1 , empyema 
1, hydrocele 74, varicocele 23, epididymitis 2 a total of 368 complications m 
1,018 hernia operations 

Though by means of dissimilar approach, the operation and the injection 
method accomplish the same purpose— the cure of the hernia Such different 
situations maintain in process of both treatments that a dependable comparison 
of the tw o is difficult to make excepting in regard to the results With reference 
to the statistics above, J would remark that owing to the technique of the injec 
tion treatment, the high percentage in certain complications does not occur The 
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method being ambulatory eliminates the pulmonary complications, the slight 
trauma caused by the injection eliminates wound complications and minimizes 
swelling of the cord and testis It is well to remember that injecting needles 
which are too large or those with doll rough points have been responsible for 
some of the serious accidents reported m the literature, such as the puncture 
of unreduced intestine m a hernial sac 

SOLUTIONS, SYRINGES, AND NEEDLES 
Solutions 

At the present time there is a wide rariftj of solutions for the injection 
of hernia, the general tendenej being in far or of the mild fluids I have given 
careful study to these injection fluids testing the man} mixtures from ercry 
angle and observing their action, immediate and remote Dut’mg this study 
practical incidents emphasized the supcriontj of clinical investigation over the 
experimental — results nlwajs being more impressive than theories 

The ideal injection solution for hernia should hare the following char 
actenstics 

1 The injection solution should be actuallj painless a preliminary anes 
thetic not needed 

2 No after pain at anj time should follow the injection 

3 The solution should be nontoxic if accideutallj injected into the pen 
toneum or into a vein 

4 There should be no allergic or sj stemic reaction 

5 There should he prompt proliferation of strong fibrous nonabsorbable 
tissue 

6 There should be no tendency to tissue necrosis or abscess formation 

I have always questioned the necessity for caustic and violently irritating 
solutions believing that the same results can be obtained with the milder fluids 
In a search for a satisfactory solution I have worked out the following compound 
which meets most requirements and I have used it more or less continuously for 
j ears with uniformly good results 

Procaine Quinine Phenol Anesthetic Solution — 

Pr ociunji /J2 ru\r cent solution} — n fl. dr 

Quinine urea hydrochloric — 1 Ir 

Phenol — — — 2 fl dr 

Distilled water _ qs ad _ 4 fl oz 

This solution is actually painless because it combines an anesthetic that 
acts immediately with one that takes effect more slowly but lasts for several 
days The solution causes no after pam in the wound, it is particularly 
adapted to the single syringe technique with either single or multiple in 
jections through one needle puncture, and it is usually all that is necessary 
for small inguinal hernias 

Solution for Difficult Hernias —Hernias that require more than the usual 
number of injections can usual!} be cured by adding silicon dioxide, gram 1, 
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and calcium fluoride, grain 1, to each 4 fluid ounces of the procaine quinine 
phenol mixture For adults the dosage is 2 to 5 e c , but it should never be used 
for infants oi children 

Syringes 

As a rule, surgeons base their own preference in the style of syringes, 
the size being more or less governed bv the amount of solution to be injected 
I use the 2 cc or 5 ce Luer gloss syringe, depending on the amount of 
solution, and alwavs employ the single syringe technique, giving two to five 
injections through one shin puncture 

A 2 cc sjrmge can almost always be used, and it has the following 
advantages With the needle attached it enn he held comfortablv between 
the thumb and the forefinger ns one holds a pen Being small and light, the 
syringe is easy to manipulate It does not drag on the needle, which moves 
less in the deep tissues than if a heavier svrmgc were used 

Perhaps the main objection to a Jorge svrmgc is that, owing to the quan 
tity of fluid it will hold, the surgeon is inclined to luirrj the treatment bj inject 
ing too much at a time 

The Rjrmgcs should be sterilized bj boiling, never bj soaking them in alcohol 
or other antiseptic solutions If rinsed out with distilled water after using and 
if kept clean, they will remain airtight and serviceable longer than if thej arc 
neglected 

Needles 

The importance of choosing the suitable needle for the hernia injection 
is never underestimated by those experienced m this work A complete assort 
ment of needles on hand is necessary to meet the requirements of every patient 

The short bevel needle has countless advantages over the long bevel needle 
and is always to be preferred It does not traumatize the tissues but spreads 
them, thus fitting snugly into the place it has made for itself The short bevel 
edge is more comfortable for the patient .and safer because there is less chance 
of puncturing the blood vessels or the peritoneum, and it minimizes seepage, 
reducing the danger of irritation in the skin and subcutaneous tissues 

Also* the short bevel needle is a valuable diagnostic aid* in that when it 
penetrates the fascia of the external oblique there is a distinct “give” that 
indicates the exact location of the point of the needle The sensation is the 
same one would feel in passing a needle through a sheet of parchment paper 
This “give” sensation is not obtained with the Jong bevel needle 

Length and Size of Needles — 

Adults 

1 Average musculature and bu-Id V/> inch, 20 gauge 

2 Unusually thin 1 inch, 22 gauge 

3 Obese -2 inch, 19 gauge 

4 Bolls of fat over lngumal region.. _ 2 y 2 inch, 19 gauge 

or 3 inch, IS gauge 

Children Tor infants and children the length of the needle depends on 
the exact age of tie little patient For infants and young children a very 
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short needle perhaps s $ inch is used, for children over ten jears old % to 1 
inch is best If the needle is too long there is a tendency to insert it too deep 
with the danger that accidental!} it may enter the bladder or peritoneal cavity 
Care of Needles — -The needles should be new or nearly so and of the best 
quality of rustless steel Frequent skin punctures and deep insertions into 
the tissues soon bend them and dull their fine points The} must be kept 
straightened smooth and sharp A soft oil stone or cake of sapoho will help 
to keep them in condition 

Needles should alwajs be steuhzed b} boiling never by soaking in alcohol 
or m any antiseptic solution which is on uncertain method of sterilization at 
best The) should never be Homed as tiffs destio}s the temper of the steel 

THE TRUSS 

Those most experienced in using the injection treatment stress more and 
more the importance of proper fitting and adjustment of the truss at the same 
tune advocating tie niiung of the appliance considerably longer than was 
formerly believed ncccssarj Owing to the propaganda of some of the pharma 
ccutical houses too much emphasis has been placed on the importance of the 
injection solutions and the utal iolc of the truss has been subordinated 
To derive tlo maximum aid fr>m this appliance it is imperative to have 
the complete cooperation of tl c I itient and theie aic reasons whj this is more 
difficult to obtain than would appear at first thong! t 

Everj phjsicinn is familiar with those patients wl o diagnose their own ail 
ments who if questioned arc read} with a plan of treatment and seem to have 
sought advice onl} to have tl eir opinions confirmed I believe certatn tendencies 
along this line are accentuated m anr patient wlo cares for his own mfirmit} 
particularly when daih adjustment of some mcchamcal contrivance is necessary 
Many of these hernia patients have 1 ecu aj plying a truss for jears observing 
its purpose in relation to tl eir subjective and ol jective symptoms and it would 
be surprising if thev did not come to son e sort of conclusion in their own minds 
as to what is best and most comfortable for them 

Mj experience lias been that without exception every experienced truss 
wearer presenting himself for the injection treatment promptly asserts his 
opinion on the subject of his truss taking for granted that he — not I — is the 
one to dictate truss routine Z am sarrj to aubrrrf fihrf most of my faiAircs wrtiV 
the injection some time ago were due to the fact that I permitted the patient to 
select his truss and set the hours in tl e day that he w as willing to wear it of 
course the anno} mice of 1 eeping it on at night made that out of the question 
This being the true state of affairs there is a definite course to follow 
Before treatment is begun the purpose and value of the truss should be ex 
plained to the patient pointing out that tl e simple retention of hernia by a 
truss and the firm continuous pressure required for the injection treatment are 
two different things and the latter requires a special type of truss perfectly 
fitted and worn precisely according to the pbj sieian s directions 

Even when accustomed to wealing his tr iss under otlcr conditions the 
average patient can le persniled to see tl at the success of his treatment de 
pends on his cooperation 
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The Best Truss for Injection Treatment. — Tiie ordinary frame or spring 
truss is not suited to the injection method. I have given it an extensive trial, 
and, regardless of the injections, one cannot obtain more than 50 per cent of 
cures in the average run of patients. 

I have secured the best results with a semi-elastic body-band truss having 
a large thick molded soft rubber cushion to fit over the pubic bone and hold the 
hernia inside the inguinal canal. The cushion is 2 inches thick over the hernial 
opening and only 1 inch thick where it fits over the pubic rainus It is always 
necessary to wear a snug-fitting thigh strap to hold the lower end of the cushion 
down close to the pubie ramus The truss must he vv ora day and night and never 
removed except for the injections 

It is usually necessary for the pad to reach the edge of the rectus muscle 
in order to cover the hernial opening For direct hernia in the obese subject, 
an extra-large cushion pad is used, along with a smaller pad on the sound 
side to balance and keep the larger pad from slipping 

Small, medium, and large cushion pads arc used It is last to start with 
a large size and, as the hernia reduces in size, fit a smaller cushion pad ’ 



Fig. 275 . — A and IS. A spring tjpe truss with soft leather hernial pad and double back 
pad This truss Is Indicated for large hernias In obese subjects (Courtesy of physicians 
and Hospitals Supply Co . Minneapolis. Minn.) 


Should the cord be irritated bj truss pad pressure, it is advisable also to 
use a thin pad of sponge rubber with a crescent shaped section cut out to fit over 
the cord. 

When it is difficult to hold a direct hernia by the truss, the leg strap can 
be passed around the opposite thigh or, better still, a leg strap for each thigh. 
Often a broad pad of sponge rubber can also be used for the first few treat- 
ments When an inguinal trass fails to hold a hernia, it may be accomplished 
by using a femoial truss with a tight-fitting leg strap 

Women with indirect inguinal hernia are often most comfortable with an 
elastic bolt femoral truss with leg strap. 

Wearing the Truss Previous to Treatment. — For the following reasons it 
is advisable for the patient to wear a truss for a few' days before injections are 
begun: 

1. To be sure the hernia cannot slip by the truss pad 

2. To become accustomed to the steady firm pressure peculiar to the injec- 
tion trass. 
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3 To toughen tho skra over the hernia so the truss will not have to be 
removed during treatment on account of irritation or blisters caused by the 
rubbing of the truss pad, waistband, or thigh strap 

4 To be certain that the truss relieves all the hernia symptoms (rig 275, 
A and B ) 

Instructions for Wearing the Truss — Those who have had the most et 
pcnencc in using the injection treatment stress more and more the fitting and 
adjustment of the truss, at the same time ndvocating the wearing of the ap 
pliance longer than was formerly lieliev ed necessary 

If patients arc provided with a printed page of simple jet complete in 
structions, they arc able to cooperate with more undcistanding, consequent!} 
they make better progress and are more comfortable throughout the duration 
of their treatment I have formulated the following rules and have been sur 
prised at the number of patients who have endeavored to adhere to them, their 
improvement often being proportional to their success in this respect 

Instructions for Patients After Inguinal Hernia Injection 

The fitting and adju'tmcnt of jour truss arc important I hare prepared this page of 
simple instructions to advise jou among other things on tho wearing of your truss so that 
you will make the best progress and be most comfortable throughout the penod of your treat 
ment 

1 A firm truss must bo worn dav and night throughout tho treatment and for two months 
after tho last injection It murt be worn next to the skin never oxer tl e underwear During 
this time you must not remove it under any circumstances Mo«t trusses are impervious to 
water, but, if such is not the case, a bathing truss Bbould le worn, or only sponge baths taken 
Rubbing of the skin with a turki«h towel will keep it clean for a long time when a tab or 
shower bath is impracticable The tru«s will fit better and slip less if suspenders are worn to 
support the trousers, instead of a belt 

2 Two months after the la«t injection the truss can be removed at night but must be 
worn in the day time for the next four weeks During the following three months it is worn 
only when you are actively engaged at work or recreation, and then it is discarded 

3 When it is time to discard tho truss, it should be gradual!) locened a little each day 
for a week, before leaving it oft entirely 

4 If you should develop Influenza, a cold cough or pneumonia within six months or a 
year after being cured of hernia, you should return to jour truss and wear it day and night 
continuously until the re«piratory irritation and the cough are gone 

5 Take no setting np exercises or calisthenics while under treatment for hernia or for a 
year afterward, and do not swim 

0 If you are wearing a truss for the first time, helping it on day and nfght may cause 
some discomfort This can bo relieved by taking a mild sleep inducing tablet for a few night®, 
and by placing soft felt or cotton under tie trues where it rubs the skin beneath the hernia 
pad, the back pads, and the thigh strap w the grow 

7 The newly formed fibrous tissue that has closed the hernial opening must be protected 
from stress and Btrain Just as a henna operation wound must bo favored and recurrences 
prevented by wearing a truss or firm binder for several month® so must the injection wound 
be protected The truss should be worn for any unusual effort, perhaps heavy work, lifting 
or climbing There must be no gam in weight for a year after treatment because of the straw 
it would add to the wound 

8 Constipation and straining must be avoided by including an abundance of fresh fruits 
and vegetables in the diet, and drinking a sufhcient amount of water, or by taking a lax 
ative The truss should be worn if straining at stool, for six months after treatment Highlj 
acid fruits such as lemons, oranges, grapefruit and tomatoes should bo avoided Gas forming 
vegetables, beans, peas, onions, cabbage, and bananas, are liable to cause discomfort 
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GENERAL PRINCIPLES OF TECHNIQUE 

Training 1 and Experience — A thorough knowledge of anatom} is imperative 
for diagnosis alone There is no branch of surgery m which diagnosis may be 
more difficult than in inguinal and femoral hernia and it is on this point that 
success or failure with the injection method sometimes hinges 

The diagnosis made, the injection of sclerosing fluids into the abdominal 
region, by a surgeon lacking com familiarity with the anatomical landmarks 
and contiguous structures constitutes even a greater hazard than the opera 
tion performed by untrained hands The injection method has been criticized 
as a “blind” procedure Of course, the degree to which it is blind depends 
largely on the surgeon's anatomical knowledge If this is accurate, the fact 
that he is penetrating structures concealed from view by the skin and sub 
cutaneous tissues does not interfere with the field of injection pictured m his 
mind’s eye through his visualizing finger tips 

The surgeon beginning to use the injection treatment will find it helpful 
when about to operate for hernia if he wall inject a weak solution of methylene 
blue into the region of the internal ring and inguinal canal, proceeding with 
the operation, he can ascertain whether or not his injections were placed at the 
proper sites 

J G Frost, the chief surgeon of the Chicago and Eastern Illinois Rail 
road, states “I strong!? feel that one of the serious dangers confronting us 
in the advancement of this injection form of treatment ls the fact that it will 
be considered a minor surgical procedure and be practiced bj surgeons who have 
not been thoroughly schooled and trained in the technique of its administration, 
and the inevitably unsatisfactory results will thus ha\e a tendency to retard 
the progress of what is realh a very important surgical procedure ” 

E M Stanton writes, “One of the cluef hazards which is almost uievi 
(ably, for a time at least, going to be associated with the injection treatment, 
will be the inexperience of the injccters ” 

Physical Examination — Following the diagnosis of the hernia, all the 
usual hernial openings should be examined, and scars or weak spots m the ab 
domen noted In men look for hjdroeele, varicocele, and epididymitis 
The size of the testes should be recorded Atrophy on the herniated Side is com 
mm, McMillan and Cunningham estimate it at 8 per cent With old hernias 
tins condition is usually caused by truss pressure on the cord structures which 
interferes with the normal circulation in the testes 

Case Records — There is more detail associated w ith the cure of hernia b\ 
means of the injection method than by the operation, and there are several 
reasons why complete case records on the injection treatment should be kept 
"When patients with different varieties of hernias are at diverse singes of 
progress, their treatments being given at varying intervals of tune, it is im 
possible to meet their respective requirements without the aid from this source 
Also it helps the surgeon to carry out the treatment m the least time compatible 
with thoroughness and skill 

The injection method being comparatively new, the information aceumu 
lated by means of the record card is of particular scientific value as well as of 



632 


HERNIA 


medicolegal importance impossible to estimate Most lmpoitant, perhaps, is 
that, as the surgeon prepares to treat a patient, lie must lia\e dependable data 
before him to confirm the situation he finds in the field of injection Besides 
the usual clinical record the card foi each patient should name the solution 
used, the size of the injection, a geneial idea as to the location of previous in 
jections and any immediate or remote reaction that has followed 

When a number of patients arc under treatment, it is advisable to print the 
name of the patient and the date treatment was started on the inside of the 
truss belt with an indelible pencil If the hernias arc bilateral, this can also be 
noted, as well ns which hernia is the larger 

Multiple Injections by Single Syringe Technique — The single syringe 
technique is more comfortable for the patient than the tw o syringe method, and 
correspondingly convenient for the surgeon The single syringe technique rc 
quires n solution that is painless 

Two to four small injections usually 2 c c each, are given at diffcient points 
through one stnn puncture The advantages of this method aic as follows 

1 The period of time requited foi erne is shortened to approximately the 
same as that needed for the radical operation and com alcsccnce 

2 It is easy to avoid injury to the large nerves because they arc not numbed 
by a preliminary anesthetic The patient s pain reflex is preserved and as in 
all surgical situations it is the operator’s best aid ith the needle inserted, 
if the patient complains of pain it is a simple matter to angle it to a less seusi 
tive point for the injection 

Amount of Solution for Each Injection 

The amount of solution to be injected per dost depends on the health weight 
and age of the patient, the variety of the hernia and its size, the patient’s ic 
action to the injections, and the frequency of the treatments 

1 Average Patient —Patients of normal weight in the activo years of life, 
and the obese and overweight require larger injections than infants, children 
young people, the elderly, and those patients handicapped by disease 

2 Nervous Patient — Nervous patients who aic hypersensitive to minor 
discomfort and pain should receive small injections These patients cannot 
help their sensitiveness to pain and if they are hurt mneh they simply discon 
tinue treatment 

3 Varieties of Hernia —Certain vaiieties of hernia require diffeient 
amounts of the injection fluid Femoral hernia takes the least epigastric small 
umbilical, and postoperative hernias take slightly more, in the order named 
The voluminous inguinal hernias ordinanly tolerate the largest injections 

4 Allergy — Some patients, for no known reason, experience more local 
and systemic reaction to the injections than others do Tor these the amount 
of solution should be cut down 

5 Size of Injection — As a rule I believe the injections are most effective 
if given two or three times a week If given daily, as is sometimes indicated 
the solution should be only half the regular amount If giv en vv eekly the amount 
can be a little larger than that used two or tlirce tunes a week 
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Angle of Needle During Injection 

When injecting the internal ring and the upper part of the inguinal canal, 
the needle should be directed downward, ht an angle of 45 degrees, to the faseial 
plane m the long axis of the body Bj this course the needle passes nearly 
parallel with the peritoneal fold at the internal ring, and the danger of entering 
the abdominal cavitj is greatly reduced 

To inject the lower pait of the inguinal canal, the external ring and Ilessel 
bach's triangle, I ustiallj insert the needle at an angle of 90 degrees, or at a 
right angle to the shin When the hcinnl sac is large and injections are made 
near it, the needle should be angled at 45 degrees so as to reach the fascia 
with the least danger of puncturing the sac 

It is neter advisable to tr\ to inject a hernia fiom below throueh the 
scrotum In passing the needle through the inguinal canal to the internal ring, 
there is danger of injuring the cord and aceidentalh entering the peritoneal 
cavity 

Depth of Injection 

The depth of the injections depends largclj on the thickness of the ab- 
dominal wall, the age, sex, muscular development, and general health of the 
patient The most important and variable fncloi is the amount of subcutaneous 
fat For young children a needle s 8 inch long is sufficient, while very obese 
adults ma> require one 3 inches long 

If a needle of proper length is selected, theie is loss danger of entering the 
peritoneal cavity than if the needle is too long 

If the injection is made in the subcutaneous tissues or superficial to tlic 
aponeurosis of the external oblique it not onlj will be useless but wall cause 
a hard painful nodular mass to form that will interfere with the comfortable 
adjustment of the truss 

Number of Injections 

Tim number of injections required to cure a henna depends on the follow 
mg factors 

1 Ape of Patient — An eldcrl.v jiatient i comics a gi eater number of m 
jections than the joung adult with a similar hernia Infants and joung cbil 
dren require fewer injections than adults 

2 Variety of Hernia — Direct inguinal hernias require more treatment 
than the indirect The umbilical epigastric and femoral varieties do not need 
as many injections as indirect hernias On the other hand, postoperative ventral 
hernias require moic injections than anj other type of hernia 

3 Amount of Injection Solution — Patients who are nervous, debilitated, 
frail, and sensitive to slight pain should receive one half or one third of the 
amount of solution usually given in one injection This necessitates giung 
about twice as many injections as for the average patient 

Frequency of Injections 

There is no hard and fast rule governing the length of tune that shotdd 
be allowed to elapse between injections A good deal depends on the wishes 
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or convenience of the patient whether he wants his henna cured quickly, and 
in order to accomplish it is willing to tolerate the possible soreness caused by 
intensive treatments, or if there is no reason to hurrj his cure Ins comfort 
during treatment maj be Ins first consideration impelling him to take his in 
jections m more leisurely fashion 

With the mild solutions however, it seems to me the most uniform results 
follow two or three miections a week Under tins routine the patient notices 
improvement earlj in lus ticatment without the discomforts associated with 
intensive injections When aftei four to six injections his hernia no longer 
comes down he is more cooperative because he tealizes he is actually being cured 
Many patients remark at about this stage in treatment that they can feel the 
ring tightening 

What the Injection Accomplishes 

The cure of hernia consists in tightening the hernial rings closing the in 
gumal canal snuglj over the cord and disposing of the sac This result can be 
attained by operation oi by means of the injection method 

The injection produces a general fibrosis which unites the external oblique 
aponeurosis the internal oblique and transvcrsalis muscles and fascia so that 
the sac is obliterated and only a narrow pathway remains m the reconstructed 
inguinal canal for the passage of the spermatic cord 

Except for the high excision of the sac and the placing of a rausculofascial 
barrier behind the transplanted cord the operation accomplishes little more than 
the injection method in small indirect hernias 

Operation After Injection 

There is an opinion among the inexperienced that operation for the cme 
of henna recurnng after the injection treatment is more difficult than operation 
for hernia recurrent after the operation This is a mistaken idea well expressed 
by Gordon and Gordon who state "Previous injections and fibrous tissue 
proliferation resulting from the injections in no wise interfere with the op 
erative procedure or the operative results 

The dissection of the fascial layers is sometimes tedious but it presents 
no particular difficult} for the surgeon experienced in hernia operations The 
cord is usually easier to find and isolate after the injections than after post 
operative recurrence 



CHAPTER XXXIX 

INJECTION TREATMENT OF HERNIA {Contd) 

TECHNIQUE FOR INJECTING INGUINAL HERNIA 
Preinjection Technique 

Preparation of the Skm — The skin oxer the hernia is prepared foi the 
injection the same as for operation The long hair is rcmoicd with clippers, 
then the field of injection is shaved 1 or office work, I find that a mixture of 
liquid soap and alcohol 10 per cent makes a good sha\ mg lather as w ell as an 
efficient antiseptic for the skin Also this mixture softens the skin and les 
sens its lesistancc when the needle is inserted 

Examining- and Outlining the Hernia — The hernia is examined first with 
the patient m the standing position With the index finger of the examining 
hand, uivaginate the scrotum, note the si 2 e location and position of the rings 
the direction of the inguinal canal and the length of it, and the thickness of the 
internal oblique muscle, transversals muscle and fascia Now ask the patient 
to cough or strain, which forces the hernia to distend the sac, and with a skm 
pencil or soft draughting pencil, trace the outline of the hernia 

Next place the patient on the table in a recumbent position reduce the 
hernia, and mark on the skm the location of the external and internal rings 
Draw a line from the upper limit to the lowest point of the hernia outline, 
with the hernia reduced, this line indicates fairlj well the location of the hernial 
sac. "When treatmg women, alwa\s bear in mind that the inguinal rings and 
canal are more lateralw ard than in men, on account of the greater -width of the 
female pelvis Palpate the pubic tubercle and locate the external inguinal 
nng 

Position of the Patient on the Table — Place the patient m a horizontal 
position on the treatment table, which is then adjusted to give a slight Trendelen 
burg position In this position the abdominal contents gravitate away from the 
inguinal ring, minimizing the chance of the injection needle entering the pento 
neal cavity, with hernias that are difficult to keep reduced this position forces 
the hermnl contents out of the sac into the abdominal cavity 

The truss must be removed for the injection and replaced immediately 
after the injection while the patient is still recumbent on the table For three 
or four treatments the surgeon should remove and replace the truss for the 
patient whose effort in adjusting it might cause the hernia to come down After 
the first few treatments the patient has probably learned to take off his truss 
and put it on without danger of the hernia slipping 

Sites for Injecting Indirect Inguinal Hernia — -The first injection is usually 
made at the upper part of the internal inguinal ring To locate this point draw 
a line from the anterior superior spine of the ilium to the pubic spine The 
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internal ring is located appioximatclj 1 cm above the center of this line and 
0 5 cm to the inner side of it 

A quick method of locating the internal ring is to place the thumb of the 
examining hind on the pubic spine, the middle finger on the anterior superior 
spine of the ilium, and the index finger at a point just above the middle and a 
little to the inner side of a line passing between the two landmarks The inguinal 
ligament is often palpable and is a valuable landmark m locating the inguinal 
canal I find it most helpful when injecting inguinal hernias in women 

After the internal ring is injected, os described under Technique, the 
inguinal canal is injected at intervals of 0 5 cm until the external ling is 
reached, where several injections aie made Two or three injections arc made 
into Hessclba ch’s triangle to prevent the future development of a direct hernia 
(Hg 276 ) 



Fie 276 — The sites for injecting direct and Indirect Inguinal hernias 


Sites for Injecting Direct Inguinal Henna — The first injection for direct 
hernia is usually made in Hessclbaeh’s triangle, below the cord and to the inner 
side of it Subsequent injections arc made 0 5 cm. apart, in the transversahs 
fascia and external ring until the entire aiea is injected The new external 
nng fits snugly around the cord, and the weak spot in Hesselhacli’s triangle is 
closed Two or three injections are made at the internal nng to strengthen it 

Injection Technique for Indirect Inguinal Hernia 
1 The patient is fitted with a comfortable truss that holds the hernia under 
all conditions of exercise or work. 
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2 The diagnosis of the 'variety of hernia direct or indirect, is confirmed 
and the patient placed on the ’treatment table The field of injection is prepared 
by clipping the long hair, then sharing and applying an antiseptic, preferably 
liquid soap and alcohol 10 per cent 

3 The tabic is tilted to a slight Trendelenburg position, which causes the 
abdominal viscera to slip awaj from the internal ring, out of harm's wa> 
The examining index finger invaginatcs the scrotum, examines the rings and 
palpates the sac to make certain it is empty In the cldcrlj the external oblique 
aponeurosis above the external ring should be examined for splits in the fascia 
and possible ventral hernias 

4 Next anesthetize the si in with ethvl chlorid spraj over an area 1 cm 
in diameter at the point where the needle is to be inserted 



5 Insert the needle attached to the sjnnge containing the injection fluid, 
through the shin at the center of the area of anesthesia I alwajs pick up the 
skin over the injection site and hold it between the thumb and index finger 
while I insert the needle into it thus avoiding the danger of inserting the needle 
too deep with the first puncture (Tig 277 ) 

6 Release the grasp on the skin and with the index or middle finger of 
tlie free hand mvaginate the scrotum the finger tip palpating the external nng 
Never insert the examining finger info the external nng after the first injection 
has been given 

7 Point the needle downward at an angle of 45 degrees and pass it through 
the subcutaneous tissues down to the fascia with the finger tip on the external 
nng acting as a guide, pierce the fascia at a point over the internal nng That 
you have punctured the fascia is confirmed by a “give” in the needle a feeling 
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Fig 279^— Injection of the Inguinal canal the needle beneath the aponeurosis of the external 
oblique 



Fig 280. — (a) Showing needle puncturing the fascia (&) showing how the needle can 
he moved freely in any direction when It Is beyond the fascia (c) short bevel point of 
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9 Aspirate the syringe to be certain the needle is not m a blood vessel 
then inject 2 ct of tl e solution as slow lj as >ou can Withdraw the needle i/ 2 
inch and press it thiongh the fascia to roach anothci part of the internal ring 
again slovilj inject 2 cc of solution 



Pie 281 — The multiple Injection technique The location of the anterior superior sp ne 
of the 1 u n the spine of the os pubis ana tne internal Inguinal ring are n arked on the ab 
domen. The neelc Is Inserted through the ikn at an angle of 45 degrees and 2 cc of the 
Bolut on Is Injected Into tl e upper e Ige of the Internal Ingu nal ring 



As a rule with the multiple injection technique I give three or four small 
injections as described above through one skin puncture Do not neglect to 
inject the muscle directly abo\c the nng because this reenforces the ring 
just as the Coley stitch reenforces it in the operation (I lgs 281 292 ) 
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Thoroughly mjcct tho snc beyond (he external nns: during the first treat 
ments so ns to utoid the possibility of strangul Uion through the n u row id hernial 
rings 



nmed Into the Inner mare n of the internal Inguinal ring and 2 


t solution Is injected 



, _ Fie 2S4 — T1 e multiple Injection technique Inject 
index linger of the free haul as a guide, the — ’ 
form ng the floor of the neu nal canal '* 

2 cc of solution The e injections are 


. _ of the Ingu nal canal With the 

... 1 la held as de and the transversal 8 fasc a. 

nj cte l Just below the Internal inguinal ring nllh 
ado from the i roxlmal or inner side of the cord. 


10 If tlie patient complains of pain following the insertion of the needle 
below the fascia it may mean that the needle has penetrated the peritoneum 
or that it has been inserted too close to the cord 01 too near one of the larger 
nertes If the needle is partly withdrawn and reinserted a non sensitive spot 
epn usually be found about 05 cm distant rod the injections continued 




resistance on the plunger of the syringe it is best to stop the injection to make 
certain that the needle point is m the light place and not m the peritoneal eavitj 
or hernial sac 
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32 The slower the solution can be injected the more effective it will be, 
and the patient will be correspondingly more comfortnblo after treatment The 
most frequent mistake made bj beginners is to gi\c insufficient injections around 
the internal ring mid into Ilcsselbath's triangle 




Fie 288 — The multiple Injection technique The needle Is part ally withdrawn reinserted 
into the lower and outer portion ot tie fascial floor of the inguinal canal and 2 c-C- of 
solution Is Injected. " 


12 After the injections are completed tlnough one skin puncture, as 
pirate the sjringe while withdrawing the needle so that no solution can lodge 
in the subcutaneous fat or skin 
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13 After the internal nng 1 as had sufficient injections the next step is 
to tieat the inguinal caml Oiduiarilj the inguinal enrnl is about 1 5 inches 
(3 75 cm ) long but m luge hernm the obhqmtj diminishes bringing the two 
rings almost together The spermatic cord is usually spread out so that the blood 



Pig 289 — The multiple injection technique InJ -ctlon of the upper margin of the external 
Ingu nal r ng with 2 cc of solution. 



vessels cover the entire external and posterior surface of the sac and the vas 
deferens is situated behind the sac 

24 The inguinal canal is injected from its proximal or inner side at inter 
\als of 0 5 cm from the internal to the external ring I gne three or four 
multiple injections into the canal bj the single syringe technique (Pig 293 ) 
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■\\ ith the index finger of the free hand as a guide, the cord is held aside and 
the needle directed to the floor of the ingumnl canal, which is formed bj trans 
teivdis fsscia It is important to place the injections close to the inguinal 
ligament Owing to the proximitj of the cord, the injections in the canal arc 
smaller than those in the internal and cxtcrml rings 



Flff 291. — The multiple Injection technique. T) «. needle la parilall} withdrawn and Inserted Into 
the fascial floor of Jlessclbach s Mangle and 2 c-C of solution Is Injected 



Fig 29’ — Left Inguinal hernia In a woman Technique for Injecting Hesselbach s triangle. 

15 Next, three or four treatments are gnen at the external ring Each 
one consists of three to four injections of 2 c c of the solution given through 
one skin puncture, the number depending largely on the size of the hernia 

16 Finally, two or three treatments arc given to strengthen the lower half 
of Hesselbach s triangle each consisting of three or four multiple injections 
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Fig 293 —Technique for injecting InJlrect Inguinal 1 ernla (a) Injection of Inguinal canal 
(b) Injection of the external ring 
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through a single skin puncture These c\tra injections are to prevent the pos 
sible development of a direct hernia at a later time 

17 Injections must be placed at close intervals entirely around the internal 
ring, on both sides of the external ung and m the upper put of it, and entirely 
around the ventral and umbilical hernial rings Neglect of this apparently 
unimportant step in the technique is to court failure, because this untreated 
spot is left without the suppoit of the ncwlj formed fibrous tissue that reen 
forces the lest of the ring and causes it to weaken and bulge Obvious!}, the 
result is failure to cure 01 an early recurrence (Tig 294 ) Tor the best re 
suits the tip of the needle should be in tbc musculai and fascial edge of the 
inguinal ring 

IS When the patient is eager to experience quick results from the treat 
ment, it is sometimes advisable to begin the injections at the external ring 
instead of at the internal ring B\ this plan the hernia seldom comes down 
after the third or fourth treatment, even if the patient takes off his truss to 
test the efficicnc) of the method 

At lateral 
border of 
'bectu.s -45 from 
» level of eKm 


Thfinsvensalip fascia 
Int. rinsf 
Cord 

fteriton.ea.-m 

Fig 201 — Injection of the Internal ring Traimcrse section of left Internal Inguinal ring 

If blood appeals in the sjiingc the needle should be immediate!} with 
drawn and firm pressure made over the ntca for five to seven minutes, to pre 
vent the foimation of a deep hematoma 

Injection Technique for Direct Inguinal Hernia 

Direct hernia nearly alwajs comes through the weak spot in Hesselbach’s 
triangle, then traverses the lower part of the inguinal canal, and makes its exit 
at the external ring 

The weak spot is bounded mtcmallj by the fascia of the transversalis 
muscle, which runs from the upper surface of the pubis to the rectus, and ex 
temally, by similar fibeis from the transversalis muscle, which encircle the inner 
border of the internal ring and fuse with the inner surface of the inguinal bga 
ment Direct hernias never extend into the scrotum, but the external ring is 
large for the apparent size of the hernia (Tig 295 ) Man} of the so-called 
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recurrent hernias arc new direct inguinal hernias following the treatment of 
indirect hernia Tor this reason it is most important routinclj to inject Hessel 
bach's triangle and the inner side of the external inguinal ung 

Injections are made into the transiersalis fascia below and internal to the 
cord, into the weak spot m Iltsselbach’s triangle, and into the muscular and 
fibrous edge of the external ung I use multiple injections with the one syringe 
technique, gn ing three or four mfiltiations of 2 co of the solution through one 
shin puncture 


{■ — Rsctu .0 



4- Floor of canal t weak 

Spot m Hessel bach’^ trianj 

O Edgeg of rectos , con] 
tendon, t mt obhqcxe 
ffi Palpable ed^c of ext nn^ 
x Irvb rmf (optional) H 

Pip 215 — Direct Inguinal hernia Sites for Injecting Hc'aelbnch s triangle the inguinal 
canal and Internal ring The cord Is dlsi laced laterally so the transversal s fascia can be 
Injected 


The shin is anesthetized by ethjl ehlond spiav, and the needle inserted at 
a point approximately oicr the upper and outer border of the external ring 
The scrotum is imaginated by the index or middle finger of the free hand 
the cord palpated and displaced outward as the needle is slowlj passed along 
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the inner side of the cord When the needle point is below the cord, it is guided 
to the site of injection bj the tip of the finger 

The principal points for injection of direct inguinal hernia arc the follow 

mg 

1 The transscrsalis fascia, which forms the floor of the inguinal canal 
Injections are made at Vi inch internals from the internal to the external rings 

2 The edges of the rectus muscle and conjoined tendon, V\ to Vi inch in 
tcrnal to the inner lower angle of the external ring, just abo\c the pubic bone 



3 The edges of the rectus and internal oblique muscles Vk to 1/ o inch in 
temal to the innei upper angle of the external ring about 1 inch above the pubic 
bone 

4 The edges of the internal oblique muscle and the inguinal ligament, Vk 
inch external to the lower outer angle of the external ring 

5 The edge of the internal oblique muscle, % inch external to the upper 
outer angle of the external ring 

6 The trans\ersalis fascia of the weak spot in Hesselback’s triangle, at 
the loner part of the inguinal canal 

7 The palpable fibrous muscular edge of the external nng Six or eight 
multiple injections are given here to make the ring fit snuglj cner the cord 
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8 In dnect hernia the internal ring is not imohed, but I m ike a practice 
of giung two or three injections here because a direct hernia is almost always 
accompanied bj a small emptj congenital sne 




Injections for direct hernia aie not so deep as for indirect Jiernia In the 
direct vanetj the needle is inserted at an angle of 90 degrees or at a right angle 
to the skin (fig 29G ) 

Direct hernias require more injections than the indirect, because in the 
direct variety vre do not have the aid of an oblique canal, and, in addition to 
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tins, the openings in the trans\ci silis fascia and in the external ring arc largu 
than arc ordinqrilv found m the indnect \auct\ For these reasons ten to 
fifteen multiple injections no usualh required to close a direct hernia 



Fig 299 -—-Bilateral recurrent postoperntlve inguinal 1 ernln. Injecting tj e Inguinal canal 



Hg 300 — HI lateral recurrent poitopcratl\e inguinal 1 ernla Injecting the external inguinal 
ring 

Recurrence Following 1 Operation — In spite of the numerous operations 
devised foi the cure of inguinal hemn the percentage of recurrence remains too 
high Indirect inguinal hernro usualh rec in through the opening left for the 
cord, occasionally thej come tlirougli the deep suture line just above the pubis 
and nreh through the middle of the deep suture liue or through a weak spot 
in the muscles or fascia 
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Nearly all recurrent inguinal hennas arc of the direct \ancty, and the in 
jection treatment for them is the same as that for direct inguinal hernia In 
addition any weak spot in the muscles or fascia should he piopcrly reenforced 
by injection As a rule postopentne 1 ernm are casilj cured bj injection 
and they require fewer treatments tl an the usual direct hernias but perhaps 
more than the indirect vaneh (Figs 297 302 ) 



F S 301. — B lateral recurrent postoperative Inguinal hernia. Injecting Hesselbach a triangle. 



Fig 30’’— B lateral recurrent postoperative inguinal hernia. Injection or Hesselbacl a triangle 
on the right side. 

Dressing the Wound 

The dressing for the needle puncture consists of a drop of tr metarsen 
tr merthiolate or tr metaphen solution applied to the wound and a small 
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sterile square of ndhesne plaster placed dnectU o\cr the needle puncture a 
piece Vi well square is large enough not to slip off There is less soicness m 
the wound and the patient is more comfortable if a thick pad of absotbent cot 
ton or soft felt is placed under the trass pad 

After the truss is readjusted the surgeon should place his right hand behind 
the patient’s neck and assist him to sit up and get off the treatment table so 
there will be no strain on the site of the injection This is cspeenlh important 
w ith obese patients 

Bilateral Hernia 

Mj rceouls show that one third of indirect inguinal hennas and one half of 
direct hernias arc bilateral or !m\c ulnxed lings 

I treat both sides at the same time or inject one hernia one da\ and at 
the nett treatment inject the opposite side If one henna is larger I inject 
it three or four times before beginning to treat the smaller one The same rule 
applies when the inguinal hernia is comj heated In umhihcal epigastric femoral 
oi postoperatuc \entral hernias 

Patients who bcheic tlie\ lme onh n single htrma often complain of a 
‘ weakness” on the sound side c\ Munition mil often disclose a potential or 
beginning hernia This frequenth happens after a unilateral hernia is cured 
fn injection The sense of strength and comfort on the cured side makes am 
weakness of the other side more noticeable 

Length of Time Required for Cure of Hernia by Injection 
The cure of hernia requires more time by means of the injection method 
than by operation The improved painless solutions arc responsible for the dc 
velopment of the multiple injection nulliod which gives two to four injections 
through one si m puncture at each treatment As little or no pam follows the 
injections treatments can he gnen two or three times a week at this rate curing 
the hernia m four to six weeks approximatch the time icquucd b\ the opera 
tion hospitalization and com alesccncc at home ncccssan before phisical ex 
creise 

Although the injection, method, urn \ erhaps show the most uniformly good 
results when the treatments are gnen two 02 three times a week if the patient 
has a reason for wanting to accomplish his cure as quickh as possible or if he 
wants to take it in Ieisurcij fashion there is no 1 cason why the internals of time 
elapsing between treatments should not he made to suit him He can take a 
treatment cierj dav, or one e\en week or two woels thus the length of time 
for the injection method depends largeh upon the wishes ind romenience of 
the patient 

The period of time that the truss is worn following the injection treatment 
is hardly an indicator of the actual time required for the cure of the hernia 
because nowadays the trass or the abdominal binder is worn following operation 
also the length of time being from two to six months for both methods 

Patients taking the injection treatment have a wav of dating the cure of 
their hernia from the last time it came dowm I have been surprised at the 
number of patients who have said the third or fourth treatment marked their 
cure in this respect 
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Determining Sufficient Injections 

The treatment is completed when nil weak portions of the rings and inguinal 
canal hate been dosed bv injection Palpation gives n good idea of the amount 
of fibrosis that has been pioduecd With the patient standing I careful!} 



Fig J03 —Technique for Injecting Inguinal hcrnln reenforcing Injection close to the Inguinal 
ligament above the In ernal ring 



Fig SOI.— Technique for Injecting Ingulml hernia. Itedntcrrclng injections dose to the inguinal 
ligament below the Internal ring 


palpate the entire region of the henna and if a little of the sac remains it can 
be felt as a small bulging soft spot that “pops” m and out when pressed by the 
finger, if the mass is larger, it gives when pressed by the hand 
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Patients should not cough or strain to test the ■wound until the injections 
are completed and there is a broad firm aica of induration around the rings and 
inguinal canal 

It is a well known faet that if two individuals have received the same nura 
her of injections and an equal quantity of the identical solution one will show 
a greater absorption of fibious tissue than the other After six or eight 
uijtctions the patient should he examined in the standing position for remaining 
weak spots This simple procedure will often cut down the number of injections 
required 

Follow up Examination and Reenforcing Injections 
After the usual number of injections have been given the patient continues 
to wear his truss for a while 



Fig 305 — Technique for Inject ng Inguinal I emla. Sho vlng the relation of the eac to the 
muscles and fa cla 

For two or three months the groin should lie examined everj two weeks 
for possible weak spots that did not show up until tl e external ring was closed 
If the} appear the} will probabl} be in the aponeurosis of the external oblique 
which overlies the inguinal canal and internal ring and very close to the in 
guinal ligament Their pre ence in this location means that thev are no doubt 
due to the tcndenc} of many surgeons to place the injections too far inside of 
the inguinal ligament thus failing to inject pait of the internal ring or the 
inguinal canal (Figs 303 305 ) 




G56 hernia 

WJien there is a weak spot at the inner side of the external ring it means 
tint prohablj a direct hernia accompanied an indirect one, hut the direct hernia 
did not show up until the prcsauic of the indirect sac was removed 

Patients with poor nuiscul it lire especially if they are past fifty years of 
age, often show thin places in the muscles and fascia that are not noticeable 
until the bulging of the hernia is removed by treatment Tor the same reason 
a cured patient often states that he has dev eloped a hernia on the side supposed 
to be sound when the herniated side was being treated while as a matter of 
fact, there was a potential hernia theic all the time These weak spots cannot 
possiblj be called rceuirenecs because the) have never been treated 

Overtreatment is better than undertreatment because the formation of 
fibrous tissuo varies being greater in some individuals than in others under the 
same amount of solution and the same number of injections This doubtless 
explains why lecurrence sometimes develops after an operation that gave every 
indication of holding 


Combined Operation and Injection 

The injection can be used with the operation to good advantage in the 
following situations 

1 Tendency to Recurrence — Foi the postoperative hernia that shows a 
tendency to recur, a few proper]) placed injections will overcome the weakness 
that might develop into recurrence 

2 Postoperative Recurrence —The patient with recurrence hesitates to 
subject himself to the second operation If the hemn is small it is often cured 
by a few injections 

3 Prevention of Recurrence — In large or direct inguinal hernias I make 
a routine of giving a few well placed propli)lactic injections immediately after 
operation 

In all these conditions of muscle weakness or recurrence following opera 
tion the surgeon must insist that the patient wear a properly fitting truss for 
several weeks after the injections arc completed 

If the hernia is low and cure is slow it is advisable to make a few injec 
tions into the femoial ring and to apply a fcmoial truss There is always the 
chance of a mistal en diagnosis in obseme hernia I have had patients who were 
nnsfaAemy ifpwrnta# uit fyr AW imarg' type A vmw av .war Ae.’gvrjtf aIviukt 



CHAPTER XL 

INJECTION TREATMENT FOR FEMORAL HERNIA 

The injection treatment for femoral hernia js more difficult than that for 
inguinal henna The treatment procedure described here is limited to femoral 
hernia 

Before injecting femoral hernia the chapters on tin. injection treatment 
of inguinal hernia should be read The surgeon should be experienced m the 
injection of inguinal hernia before he attempts to inject femoral, as it is more 
complicated (rig 306 ) 

Selection of Cases — Small casilj reducible femoral hernias are most suit 
able for the injection method If the sac is large, special care is necessary to 
pretent accidental descent of the hernia and possible mcarceration of the hernial 
contents For tins reason patients whose hernias arc large or difficult to reduce 
should be in a hospital for the beginning of the treatment 

The patient is put to bed, the foot of the bed slightly elevated, and the 
hernia injected crery da\ or two until the femoral ring is closed and the hernia 
no longer comes down Then the patient is allowed to get up, and the injections 
are completed at the office as an ambulatory treatment 

Contraindications to Injections — The injection method supplements the 
operation for femoral hernia hut does not replace it except m certain instances 
The operation under local anesthesia is still the treatment of choice and is in 
dicated m the following conditions 

1 Massive femoral hernias 

2 Hernias with omental adhesions m the sac 

3 Hernias difficult to reduce 

4 Hernias with large femoral rings 

The Truss — The patient must wear a properlj fitted frame truss eon 
stantly, adjusted to make pressure over the femoral ring It must hold the 
hernia reduced at all times and in any position he may assume in the course 
of his soli fittes For some patients a spring truss jj itk a thigh strap is the 
safest to present the hernia accidental]! slipping by the truss pad 

Solutions — The injection solutions are described under inguinal hernia I 
use only the mildest sclerosing solutions for femoral hernia, preferring the 
procaine quinine phenol solution 

Syringes and Needles — I seldom inject more than 2 c e of solution at a 
single treatment, and I use a 2 c c Luer glass svnnge with a 1 inch 22 gauge 
short bevel needle The 2 c c syringe with needle attached is light easy to 
handle, and does not drag on the needle, consequently the needle moies less in 
the femoral canal than if a heavier syringe were used 

The short bevel needle spreads the tissues and is safer than a long bevel 
needle with its cutting edge and sharp point 

Marking the Site of Injection — I have found that marking the e\aet site 
uhere the needle puncture is to be made makes the injection safer and easier 


657 



658 


HERNIA 


With the patient m the standing position nsk him to cough or strain to 
distend the sac and with n skin ]>cncil or soft di alighting pencil trice the out 
line of the henna Next place him on the tal le in a slight Trendelenburg posi 
tion reduce the hernia and mark on the skin the location of the femoral ring 
Again in the standing position draw a line from the upper limit of the femoral 
ring to the lowest point of the me with the hernia reduced tlm line indicates 
the position of the emplj femoral hernial 5 , 1 c The injections should alwajs 
be made along this line Palpate the femoral artery and draw a line on tl c 
skin o\cr the course of this nrten and a cm (Tig 307 ) 



Position of the Patient on the Table — The patient should be j laced on the 
table in a slight Trcndelenbur D position so that tl c abdominal contents gravitate 
away from the femoral ring The truss must be removed foi the injection but 
only after the patient is Ijing down on the table it must be leplaced immediately 
after the injection -while lie is still lying down 

Technique of the Injection 

Multiple Injections With One Syringe —I use tl e procaine quinine phenol 
solution by the multiple injection method with a single syringe Two or three 
injections of 05 cc each arc gnen through one skin puncture into the femoral 
rm<r along the line connecting the femoral nng and the lowest limits of the sac 
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I never use the strong sclerosing solutions in hernia, because there is too 
much danger of hernial incarceration if the hernia accidentally slips by the truss 
pad. 

Skin Puncture. — Prepare the skin by shaving, and sterilize it with liquid 
soap and alcohol 10 per cent. Anesthetize a small spot at a point on the line 
which has been previously marked for the injection. Pick up the skin, with 
this point held between the thumb and the forefinger, and gently insert the 
needle, attached to the syringe containing the injection fluid, through the skin 
at the point selected for injection, which is the center of the anesthetized area. 



Deep Injections and Safeguarding Femoral Vessels. — The greatest care 
must be exercised to safeguard the femoral artery and vein against injury. The 
sheath of the femoral vein forms the outer boundary of the femoral ring. The 
artery lies immediately to the outer side of the vein. 
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With the needle inserted through the skin at the site of injection, the 
tip of the index finger of the free hand is placed firmly m the femoral canal 
and the femoral vessels are located and retracted outward Pass the needle 
carefully downward and inward, toward the median line of the body and over 
the finger nail of the index finger, which ictnains in the femoral canal as a guide, 
until the point of the needle reaches the pcctincus muscle and fascia 
Multiple Injections With Single Syringe — 

1 Aspirate the syringe, to make certain the needle is not in a Wood \cssel, 
then inject very slowly, 05 ec of the procaine quin me phenol solution 



2 Withdraw the needle about halfwaj and move it to a point in the femoral 
canal % inch above the site of the first injection Again aspirate, and inject 
as before, 0 5 c c of the solution 
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3 Finally make a third injection in the icmoiil canal % inch aboie 
the last one 

The injections completed withdraw the needle and at the same time as 
pirate the sj range so that no solntion will be left in the subentmeous tissues or 
skm (Pig 308 ) 



Fig 303 — Technique for Injecting femoral 1 emla The n elle pointed Inward and upward 
slides o cr the finger na I Into tl c femoral canal 



Fig 310 — The tip of the index finger in the femoral canal the femoral vessels located 
and retracted outward before the needle Is passed over the finger nail into the femoral canal 
The pubic tubercle and the anterior super or spine of the II um are located and marked on the 


Amount of Injection Solution — The amount of solution for mjec 
tion depends primarily on the age weight and health of the patient the size 
of the hernia and the ease with which it reduces 

There is a rule that the amount of solution for a femoral hernia should be 
one half the amount used for an inguinal hernia assuming that both hernias 
arc similar m compilable respects Probably the average quantitv is 1 to 2 c c 
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Angle of the Needle— With the patient m the horizontal position on the 
table the needle is pointed downward and inward toward the median line of the 
bodv in the direction of tic peetmeus muscle and fascia which form tie floor 
of the femoial canal B\ pointing the needle in this direction it avoids the 
femoial vessels on the outside of the ring and the obtmator liter} which crosses 
the upper and inner margin of the ling in 10 per cent of all subjects (rigs 
309 and 310 ) 

Depth of Injections — The distinct fiom the overlying skin to the pectineal 
fiseia is % to 3^ inch in the aren„e subject in the obese it is greater depending 
on the subcutaneous fat m the groin 

Tor adults a one inch needle 22 gauge is the host length and tor children 
a half inch needle is long tnougli I or safetv s sake all needles should be of 
the short bevel type 

Frequency of Injections — Patients with femoral hemn are not tieated 
as often as those with inguinal I have found tint a multiple injection treat 
ment given every tbiee to seven days is more satisfictoiv for femoral heron 
It is important that the first tlnxe or four tieatmcnts are given at short 
1 enods of time to close the ring and prevent the ] emia from coming down This 
accomplished the rcmnining injections can be timed at close or Icisureh inter 
vals to suit the occupation 01 eotmmcncc of the patient 

Number of Injections — I hove found that ordinanlv si\ to ten treat 
merits bj the multiple injection method are sufficient foi femoral hernia 

Elderly patients or those with large hernias require more than the usual 
number of injections just as those with small hernias need fewer sometimes 
only four or five multiple injections 

Nervous debilitated and frail pitients should receive onlv one half the 
amount of solution oidinanh given in one injection ns a result they reqmie 
more than the usual number of injections 

Determining Sufficient Injections — The treatment is completed when the 
femoral ring is entirelj closed the sac obliterated and no impulse is felt when 
the patient coughs Palpation of the femoral region with the patient standing 
gives a good idea of the amount of new fibrous tissue produced in the femoral 
ring 

Reenforcing Injections — After the injections in concluded the femoial 
region si ould he examined once a month for a year in search of possible weak 
spots or recurrence m tlie femoral ring 01 near it 

Truss Wearing — The tiuss should be worn night and day during the period 
of treatment and for a month following the last injection (See the rules for 
truss wearing in the chapter on the injection treatment for inguinal hernia ) 
Recurrence — Patients who develop recurrence of femoral hernia after either 
the injection treatment ox the operation can usual h be cured quickly and easily 
by a few well placed injections in the femoial ring 01 femoral canal Also they 
should return to tl eir truss and wear it dav and night for a month or two 
Complications — -The injection of femoral henna is more difficult than that 
for other varieties and the danger of complications is correspondingly greater 
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Most of the complications and untoward results reported in the literature 
have been due to fault) technique to the use of caustic sclerosing solutions, 
to the injection of too much solution at a time, and to the slipping of the hernia 
under the truss pad after injection resulting in incarceration 

In elderlv patients the iliac and femoral vessels arc sometimes veiy supei 
ficial This point should alvv a> s lie thought of when making the prchminarj 
examination 

lldcmn of the leg and ankle maj develop m the eldcrlv as a result of too 
intensive treatment It disappears after n few da\s r rest with the leg elevated 
if neccssarv 

TJic surgeon must carcftillv examine cverv fcmoi ll liernia so as to exclude 
that rare tvpc of henna that appears on the outer side of the femoral arter) 
This hernia must not be treated b) injection 



CHAPTER XLI 

INJECTION TREATMENT FOR UMBILICAL HERNIA 

The injection treatment for the cure of small umbilical hernia is satisfac 
tory in property selected patients Additional discussion on the injection treat 
ment in gencial will be found in the chapters on the injection treatment of in 
guinal hernia 

Selection of Cases — Small easity reducible umbilical hernias are more 
qmckty cured by the injection method than are inguinal hernias The hernia 
must be freely reducible with no adhesions m the sac or at the margin of the 
hernial ring The ring should not bo more than 1 5 cm in diameter 

Small umbilical lierma m infants children and adults usualty respond 
to the injection Infants and children arc the more favorable subjects I 
ordinarity give foui to six injections at weekly intervals In the meantime the 
patient wears an umbilical truss day and night until the treatment is com 
pleted Bennett Jones in 1944 lepoited 42 infants and children between three 
months and five years of age with small umbilical henna treated by the mjec 
tion method In 26 patients one injection effected a cure in eleven patients 
two injections were requned and five patients received three or more injee 
tions 

Contraindications to Injection — The injection method is not suitable in 
the following conditions and operation is indicated 

1 Large umbilical hernias 

2 Hernias difficult to reduce 

3 Hernias complicated by intiasamdar adhesions 

4 Hernias in winch the rings cannot be kept approximated by the truss 

5 Obesity preventing palpation of the rings 

The Truss —The patient must wear a propeily fitted abdominal binder with 
a pad that holds the hernia reduced at all tunes and m anv position he may 
assume in the course of Ins activities This binder should be worn dav and 
night during the period of treatment unless the hernia is easily retained when 
a light support may he substituted for the abdominal binder at night 

Solutions, Syringes and Needles— I have found the mild injection solu 
tions satisfactory There is very little postmjection discomfort from the procaine 
quinine phenol solution I use a 5 c c Luer gla*s sy nnge and a short bevel 
needle 1 to IV. inches long and 22 gauge 

Marking Site for Injection — With the patient standing outline the hernia 
with a skin pencil or soft diaugliting pencil Next with the patient lying down 
reduce the hernia and with the examining finger m the hernial nng trace the 
ring outline on the si in The hernial opening is almost always just to the left 
of the tmdlinc Outlining the hernia helps to locate any additional weak spots 
in the lmea alba (Fig 311 ) 
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Position of Patient on Table — The patient should be placed on the tabic 
in a slight Trendelenburg position so that the abdominal contents gra\ itatc away 
from the umbilical ling 

The abdominal binder with hernial pad attached must be removed for the 
injection hut onh after the patient is lung down on the table it must be re 
placed lmmediatclv after the injection while lie is still recumbent 



Fig 311 — Mell o<l of outl ntng and mark ng unbilical ring an l hernial «ac. 

Technique for Injection 

Skin Puncture — Prepare the skin by shaving and sterilize it with liquid 
soap and alcohol 10 per cent Injections can be begun on either side of the 
hemnl ring 

Select a site for the injection and anesthetize it with ethyl chlond spray 
pick up the skin with this site 1 eld between tl e thumb and the forefinger Gently 
insert the needle attached to the syringe containing the injection fluid through 
the skin at an angle of 4o degrees at the point of injection which should be about 
the center of anesthesia (Tig 312 ) 

With the tip of the index linger in the hemiaf ring guide the needle into 
the firm fascia of the uml llieal ring being careful that the needle does not enter 
the peritoneal ca\ lty 

Multiple Injections With Single Syringe — 

1 Aspirate the s\ nnge to make certain the needle is not m a 1 lood vessel 
then inject verj slowly 05 to 1 cc of the procaine-quinine phenol solution 

2 "VS ithdravv the needle about halfwaj and mo\ e it inch from the first 
puncture Again aspirate and inject as before Repeat this procedure until 
three to five injections hare been placed in the fascial ring at appropriate inter 
vals One half of the ung can be tieated at one time and the opposite half at 
the next treatment (I lg 313 ) 

3 Should the peritoneal cantj be punctured accidentally injections should 
be stopped for that day 
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4 After the injections aie completed aspirate the sjiingc while withdraw 
ing the needle so that no solution is left deposited in the subcutaneous tissues 
or skin 

The length of time rcqmied foi treatment is considerably shortened by the 
multiple injection method 




Dressings — After either method of injection tl c needle puncture is touched 
with a drop of antiseptic solution and a small square of sterile adhesive plaster 
placed over the wound The truss is applied while the patient is still lj ing down 
and a pad of soft cotton or felt placed under the truss pad 

After a few minutes rest the patient is allowed to get up and resume Ins 
usual activities unless the J erma is large 01 there is some other complication 
to be provided for 
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Amount of Solution — I inject 0 5 to 2 c e of procaine quinine phenol 
solution at three to five points m the fascial umbilical nng using the multiple 
injection technique giving all injections through a single skin puncture 

Number of Injections — If properly selected patients with umbilical her 
ma respond more quickly to the injection method than those with inguinal 
or femoral hernia I our to six multiple injections usualh effect a cure 

Frequency of Injections — Gcnerallv speaking the interval of time elapsing 
between treatments does not differ gieatly m the \ antics of hernia Three to 
seven davs however are pufcrablc for umbilical hernia 

Depth of Injections — The sac often lies just beneath the skin so it is best 
to nisei t the needle an inch to the side of the hernia and with the aid of the 
examining finger direct it on an angle of 43 degrees into the fascial umbilical 
nng 

The best length m needles is 1 to I 1 . inches for adults and J /k inch for 
children It ith needle? longer thin these there is more dangci of entering the 
peritoneal cav lty 

To Determine Sufficient Injections — The treatment is completed when the 
umbilical ring is closed the sic obliterated and there is no palpable impulse 
when the patient coughs or strains lor some time the mass will remain as 
a small hard lump which gradually absorbs 

Examination and Reenforcing Injections — Recurrence is rare m umbilical 
hernia after the injection method Tor six months following treatment patients 
should report monthly for examination 

If a bulging should develop in the cicatrix three or four injections will 
often correct the weakness In cldcilv subiects it is common to discover ad 
ditional weak spots close to the cured hernia especially in the lmca alba 

Complications — There are not many complications of treatment associated 
with umbilical hernia Care mast be taken not to inject the solution into the 
abdominal cavity , if this accident should happen it is painful but not serious 
More severe symptoms will result if the injection is made into a partially re 
duced hernia 
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INJECTION TREATMENT FOR EPIGASTRIC 
AND VENTRAL HERNIA 

The injection method can he recommended in appiopriate cases for hernias 
m the lmci alba (epigastric and hjpogastne) and for small central hernias 
(postopeialivc or spontaneous) in nnj part of the abdominal wall 

Selection of Cases — Small casih reducible hernias aie suitable for the 
injection method piovidcd the edges of the ring can be held in approximation 
by a properly fitted truss If the hernial nng is Inigcr than 1 5 tin in diameter 
the injection method is conti aindicatcd 

Epigastric and hypogastric hernias almost always can be treated b> the 
injection method If them is a small complicating properitcmeil lipoma it does 
not alwajs interfere with the success of the treatment localise the little mass 
of fat is destroyed bj the solution leaung only a small hard cicatrix 

Postoperative incisional hernias if small respond more rapullj to the m 
jection method than inguinal hernia These hernias developing after appendee 
toray arc more amenable to the injection treatment than those m the gall 
bladder region or over the stomach 

Contraindications to the Injection Method — The injection is not suitable 
for the following conditions and the operation is to he preferred 

1 Hennas difficult to reduce 

2 Those with intrnsiccular adhesions 

3 Those with nngs measuring more than 1 o cm m diameter or smaller 
hernias whose edges cannot be approximated 

4 The very obese patient 

5 A postoperative hernia that Ins had dr image for suppmation should not 
be injected for at least six months aftei heal mg is complete 

The Truss — Epigastric and ventral hernias arc retained best bj a firm 
elastic truss with a large flat pad If the patient complains that it is uncora 
fortable the pad can be fastened to a smiglv fitted abdominal binder It is usit 
allj a good plan to place a small pad previouslj fitted to the hernial opening 
on the inside of the large hernial pad 

Solutions — I use the mild solutions for epigastric and ventral hernias 
preferring proeaine-quimnc phenol solution 

Syringes and Heedles — For small hennas I use a 2 c c Luer glass sjnnge 
and a 1 inch 22 gauge ueedle A r » cc sjringe and a V/_ inch 19 gauge needle 
is best for large hernias and obese patients The needle should he the short 
bevel type winch spicads the tissues instead of cutting them and also mm 
nmzes the danger of entering the peritoneal cavitj 

Marking Outline of Hernia — The injection procedure is safer and simpler 
to carry out if the hernial sac is outhned with a soft dnughting pencil or skm 
pencil with the patient in the standing position then with the patient lying 
60S 
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Fig 314 — Epigastric hernia. Method of outlining and marking tl e 1 ornlal ring and rac 



in postoperative ventral 
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down and the hernia reduced, the heimal ring can he traced This plan of 
outlining is helpful in locating additional weak spots m the abdominal walls 
(Pigs 314 and 315 ) 

Position of Patient on Table — The patient should he placed on the table 
in a slight Trendelenburg position, so that the abdominal contents will slip away 
from the hernial opening 

The truss or binder must always be removed foi the injection with the pa 
tient ljing down on the table, just as it must be applied while he ls still re 
eumhent after the injection is finished 

Technique 

Skin Puncture — Shave the skin and sterilize it with liquid soup and alcohol 
10 per cent W ith the index fingei of the examining hand carefullv palpate 
the margin of the ling to make certain there are no omental or intestinal ad 
hesions in the mouth of the hernial sac Injections on the right edge of the 
hernial ring seldom enter the peritoneal cavit\ 
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fig 316 — Technique for Injecting epigastric hcrnln Small epigastric hernlis can often be 
Injected entirely around the ring with one needle puncture of the sfcln 


Choose a point for injection and spraj with ethyl elilorid, grasp the skin 
wtfu f ms punfi ’mJA ’wfovwm ‘iim ‘iVcntfo mid Yufc iimfimgur mid mcnn'i fne rreefire, 
attached to the sjnnge containing the mjcction fluid through the skm at an 
angle of 45 degrees at the point of injection, which should he about the center 
of anesthesia 

"With the tip of the index finger as a guide direct the needle into the firm 
fascial and muscular margins of the hernial ring, being caieful that the point 
does not enter the peritoneal cavity 

Multiple Injections With Single Synnge — 

1 Aspirate the synnge to make certain that the needle is not m a blood 
vessel, then inject very slowlj, 05 cc to 1 cc of the procaine quinine phenol 
solution. 
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2. Withdraw the needle halfway and move it inch from the first punc- 
ture. Again aspirate, inject as before, and repeat this procedure until three 
to five injections have been placed in the musculo fascial ring at proper inter- 
vals. 



Fig. 317. — Technique for Injecting postoperative or lnel«lonal \entral hernia. Showing the angle 
of needle and the cites of injection. 


Needle inserted at«*n^le of *45° 



Fig. 318 — Technique for Injecting postoperative or incisional ventral hernias, using the 
finger tip to guide the needle Injections are made Into the musculofascial ring at Intervals 
of one-quarter Inch around Us circumference 

3. It is often possible to inject small epigastric hernias entirely around the 
ring at a single treatment. One-half of the ring of large incisional hernias can 
be treated at one time; and the opposite half at the next treatment. (Pigs. 
316-318.) 

4. If the peritoneal cavity should accidentally be punctured, injections 
should bo discontinued until the next time for treatment. 
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5 After the injections are completed aspirate the syringe as the needtc 
is belli,; withdrawn so that no solution is left in the subcutaneous tissues or shin 
The irritating solution might cause fatty ncciosis to develop oi hard tender 
nodules that would interfere with the truss pressure 

Dressings — After cither method of injection a drop of antiseptic is ap 
plied to the needle puncture and a small square of sterile idhesne plaster 
placed ovci the wound The truss is applied while the patient is still lying 
down and a pad of soft cotton or felt placed under the truss pad 

Amount of Solution — I inject 05 of procaine quinine phenol solution at 
three to five points into the musculofascnt ring by the multiple injection tech 
mque gning all injections through a single skin puncture 

Number of Injections —Small hernias in the linen alba (epigastric and 
hypogastric) are usually cured by eight to ten multiple injections Small m 
cistonal hernias m the lower nl domen require ton to fifteen multiple injections 
while large hernias maj need ten to twenty 

Incisional hernias m the upper abdomen requite more treatment than those 
in the appendix region 

Spontaneous central hernns if small ordinarily respond to treatment more 
promptly than incisional hernias of similar sire 

Frequency of Injections — Large ventnl hernias can he injected every see 
ond or third day Small ones especially the epigastric variety, usually do best 
with one injection a week 

Tor a further discussion on this subject see the injection treatment of m 
guinal hernia 

Depth of Injection — The sac of the hernia m the linea alba lies just beneath 
the skin and the nng is seldom more than an inch from the skin snrface 

In incisional hernias the ting is often covered by a mass of fat and a 
needle 1 y 2 to 2 inches long is required to reach the ring The needle is inserted 
through the subcutaneous tissues at the side of the sae and angled at 45 degrees 
to the skm surface into the edge of the musculofibrous ring 

To Determine Sufficient Injections — The treatment is completed when the 
hernial ring has been closed and there is no impulse on coughing Palpation 
is a reliable guide as to the amount of fibrous tissue in the ring If a little of 
the hernia remains it can he felt as a small bulging soft spot that is easily pushed 
back with the patient standing Patients should not cough to test the wound 
for sonic time after the treatments are finished 

Examination and Reenforcing Injections — The patient should repoit for 
examination once a month for six months aftei the last treatment 

Recurrence of small postoperative and epigastric hernias is infrequent after 
the injection method but when it develops it is easilv cured bv a few leenforc 
mg injections 

Weak spots sometimes appear at the side of the original hernia in frail and 
aged patients These weak spots can le stiengthened by additional injections 
Complications — Gieat care must be taken to avoid the injection of solu 
tion into the abdominal cavity Sometimes the overlying scars are verj thin 
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If this accident should happen, the mild solutions may be expected to cause pain 
but no serious results unless the intestines have been punctured The strong 
caustic solutions set up a severe reaction that may last several days 
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CHAPTER XLIII 
INDUSTRIAL HERNIA 

The industrial hernia problem 13 difficult fot (lie physician or surgeon not 
experienced in industrial work to umlcrstond Instead of being based on 
anatomical facts, the status of the hernia patient lias been the subject of much 
social legislation The problem and its solution represents a compromise be 
tween medical facts and public policy The latter is dictated by political pres 
sure groups, legal precedents, and humanitarian principles I’or this reason, 
no attempt has been made to include the laws of the various states 

The rules and proecduies of the different State Industrial Accident Com 
missions vary greatly Some states do not pay lor congenital hernia, others not 
only award an operation but also allow se\ci al weeks of disability compensation 
When a referee awards an operation with compensation, it docs not necessarily 
follow that he bebeies the henna was due entirely to the man’s work or accident 
The referee is required to follow the statutes and decisions governing hernia in 
that particular state Industrial hernia is probably the mast frequent of the 
disabling frailties of the American workingman It is estimated that 10 to 15 
per cent of men m this group hare an actual hernia, or a large ring, a potential 
hernia 

As a result of the establishment of state industrial commissions and com 
pensation boards, the subject of traumatic and mdustnal hcinia has become of 
great importance to all industrial organizations Much confusion regarding the 
etiology of hernia is due to the use of the old word “rupture” (see chapter on 
general observations), and to the use of the term traumatic hernia, to describe 
occupational or industrial hernia 

Preemployment Examination 

It is generally recognized that the working capacity of the man w ltli a com 
plete hernia is reduced 25 to 75 per cent, depending on lus age and the satis 
factory control of the hernia by a truss under his usual working conditions 
Elderly patients suffer mere pvtt stid dfsoemfort Snxa kemm then 
people and are more subject to attacks of colicky pain and strangulation The 
middle aged man who has been in the same employment for years probably was 
not examined when he secured Ins position If he was examined and had a 
henua then, perhaps it was small and not noticed by the medical examiner, be 
cause rules were lax on preemployment examination until recent years 

The importance of a physical examination of all employees before they 
are hired cannot be too strongly emphasized, and it is the most effective means 
of lessening the number of cases of alleged traumatic or accidental hernia 
Hopkins stated that, of all the men who passed a physical examination before 
entering the railroad service, the claim of traumatic hernia was less than 2 per 
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eent while 91 per cent of the cases of alleged traumatic hernia were in those 
who were employed without a preliminary physical examination (Greeks 
Italians and Poles) Colcord pointed out that foreign laboreis become pre 
maturelj old at forty to forty the jears and after this age hernia is much more 
liable to occur than m joung men of good musculature 

The value of preemployment examination is well illustrated m the studies 
of McGill in 1945 who compared two groups of ship} aid workers each group 
having oxer 100000 men on payroll There were over three times as manv 
hernia and nearly three times as many serious eases m the jards not requiting 
preplacement examination ns in those shipbuilding companies requiring pre 
employment physical examinations Stephens remarks that if the emplojer is 
to be held responsible for the development of hernia in his employees during 
the time of their employment he has a right to insist on a prepHcemcnt physical 
examination 

Gardner m 1941 anal v zed a group of 24 934 examinations for employment 
and concluded that the civil cmplojec with relaxed rings is twice as liable to 
develop hernia as the patient with normal rings Isilsson m 1937 reported 
that in the course of 7 967 examinations of railwnv emplo>ees 7C0 hernia were 
found Johnston in 1940 stated that the Ohio State Industrial Commission 
found 17 5 per cent of recurrence $fter operation for inguinal hernn For tins 
reason the worker who has had an operation should be examined every three 
months for the first two years Metz in 1940 made a careful survej of 12 300 
men who were working and found G4 per cent had hernia 7 6 per eent had 
large inguinal rings potential hernia and 1 per eent 1 nd had inguinal hernia 
operations AcufE has made a stud) of disabilitv and operation 

Armentrout in a group of 1 837 workers found 4 9 per cent of hernta 
Sutelan concludes that m times of manj ower shortage as dining a war men with 
hernia can be emplovcd tcmporarilj with comparative safet) 

Examination for Hernia — The examination for lieima should be thorough 
and painstaking and is best earned out b) a surgeon who specializes in m 
dustrial surgery This is preferably done bj following a tegular routine a 
careful history of the onset and progress of the hernia its alleged cause the 
degree of disability and pain immediate!) following the onset the names of 
witnesses of the alleged accident the time it was leported and liovv soon the 
lump was noticed and under w hat circumstances 

Physical Examination — Most states require that the patient remove all of 
his clothing below the waist and the inguinal region Small and potential hernias 
arc discovered with the patient in the standing position in a good light while 
he strains or coughs w ith the legs wide apart Hav e him shift from an upright 
to a stooping or forward bending position The size and position of the testis 
and spermatic cord should be noted and iceorded Previous operations truss 
pressure vaneocele or venereal infection mav account for atrophy of the testis 
and cord The latter is usually largei on the affected side Careful inspection 
of the pubic hair over each groin maj give evidence of prior trii'S wearing m 
claims for alleged recent injur) The hairs will be thinned out and shorter 
from the pressure of a truss pad Ritter points out that it is not unusual for 
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the applicant to take a long hot bath the evening before the examination so as to 
hide the truss marl s on the abdomen and Inel 

It is of equal importance to examine the patient in the recumbent position 
especial!} if it is difficult to deetde whether the hernia is direct or indirect 
In this position the sire and condition of the external inguinal rings can le 
determined and the floor of the inguinal cmnl can be explored ind Ifcsse! 
bach s triangle examined In postopci ativ t reeuirent hernia the joint of exit 
of the new henna cm be accurately determined The presence of hjdroccle 
a tumor or lump m the hcinm sac cord epididymis or testis should be noted 
Coleord also stated that applicants who hai c a congenital open external 
ring with firm muscles and ajionomoses protecting the inguinal region tun yen 
little lisl of a future hi mn whole this with patulous external and interna) 
nngs and lav surrounding tissues arc liable to dixclop henna and should be 
rejected In examining for patulous rings and concealed hernia (in addition to 
the sjmptoms and signs denial ed in tl c chapter on inguinal henna) the si in 
should be caiofull} inspected for Lvnlince of prevaons truss wen mg The rings 
should be examined yylnlo the patunt lifts a 1 ia\j object and at the same time 
coughs A normal eanal grips the hngci when the j stunt coughs md the in 
tcmal nng cannot 1c felt weakness in the triangle of Ilesscllneh should also he 
looked foi 

Frequency of Potential Hernia and Relaxed Inguinal Rings — Industrial 
and railroad coiporations icjuinng phjsicil examination of employees refuse 
any applicant with relaxed m n mnal lin^s If an individual with such weakness 
was employed In a film or an employer not exacting physical examination he is 
liable to be dismissed at an> time that suel pin sieal examination is enforced 
If a man with relaxed inguinal lings is nqum 1 to <lo hiayj manual labor 
there is danger tint omentum may enter the empt} congenital sac 

There is a large group of mdmdunls with l clo\ul inguinal rnus who are 
almost certain to develop henna some time m their Ines the operatne treat 
raent offers them a preyentne means of cure and nssims them against loss of 
their place m industry 

Frequency of Open Rings and Hernia— Goleoid scut out qiustionnaiics 
to surgeons m industrial surgerj One hundnd answers coloring about 500000 
examinations yvere complete enough to he of y alue The more important answcis 
were summarized as follows 20 pei cent of the surgeons examined applicants 
for hernia hefoic employment Of those examined 10 per cent had open in 
gmnal nngs and 2 per cent had hernia Twent} pei cent of the surgeons who 
replied believed that cyciy open ling was a potential hernia and 90 per cent 
of them believed hernia yvas due to a congenital defect Only 2 or 3 eases of 
traumatic hernia yvere reported 

Coleord examined 9 000 men and found 784 (8 7 per cent) open rings and 
153 (17 per cent) hernias Of 24 patients yvho subsequently developed hernia 
only 3 had open nngs at the tunc of the preliminary examination 3 of the 784 
patients with open rings later developed hernia 

Diagnosis of Industnal Henna — An external ring twice the size of an 
adult male s index finger along with loss of tone of the ring structures is im 
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questionably a relaxed ring When an impulse is felt as the patient toughs and 
continues as the finger is slowlv withdrawn it is evident that a congenital hernial 
sue exists. 

Moorhead groups industrial inguinal henna as follows 

Tust degree henna hxtcinal ring admits tip of index finger 

Second degree lieinia Admits tip of index fingei also gaping external 
ring and an impulse on coughing 

Third degree lieinu Admits tip of index fingei, impulse and lump at ex 
teinal ring 

Fourth dcgite hernia In addition to gaping ring and impulse the hernial 
mass has descended Itelovv the external nng often into the scrotum 

Summary of Differential Diagnosis of Direct and Indirect Hernia — 

1 Point of bulging Indiioct hernia ippeirsovei tin inguinal canal Di 
reel hernia is near the pubic spine 

2 Size of henna Direct lit nin piescnts ov il domed oi saucer shape with 
broad base Induect hernia presents fingcrlikc sac through inguinal canal and 
lings it is often in the scrotum m the form of a laigc m iss with a narrow neeh 

3 Reducibility Indirect are frequently irredncillc Direct almost never 
strangulate Direct hennas nduec quieklv on reclining Indued recede slowly 
often with difficulty 

4 Irreducible Dneet hernias very larely ate mcdueible oi strangulate 
Inducct hennas if lai„c are at times mcdueible aiul occasionally strangulate 

5 Bilateral heim is are usually dneet Unilateral tv pe arc nearlv always 
indirect 

C Direct hernia are vtn raie in women and eluldicn and arc infrequent 
in men undei twenty vears of age 

Length of the Inguinal Ligament — The length of the inguinal ligament 
has a direct relationship to dmet and indirect hernia Darns and White state 
there is little tendency to hernia form ition when tl e inguinal ligament measures 
less than 4Vi inches (11 cm ) hernia is piol ablv indued when 4 VI to G inches 
(11 to 15 cm ) anil neaih always dneet when G to 7 Vi inches (15 to 19 cm ) 
the mixed types appear when the measurement appioaclics G inches (15 cm ) 

True Traumatic Hernia — True tiaumatic henna is very rare and only a 
few cases have been reported in the literature This hernia is due to an injury 
that tears the tissues by a crushing blow a fall from a height or a laceration 
of the structures by a shaip instrument 

Selby reported an unusual ease of direct abdominal hernia in a man who 
fell from a scaffold and was stiuel by a wheelbairow handle in the right iliac 
region Do complained of verv severe pain and the skin was slightly abraded 
but not discolored Operation disclosed breaks through the aponeurosis of the 
external oblique the internal oblique and tnnsversalis muscles The rupture 
of the aponeurosis was in the direction of its fibers and as clean cut as if it had 
been made with a knife Cases of true traumatic hernia have also been reported 
bv Mock in 1919 Ehalt in 1939 McWTiorter in 3939 Maxeiner and Hoffert 
in 1939 and Meade and Murray in 1940 
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A tmc traumatic hernia w a rantj There is probably not more than one in 
10 000 The 9 999 are occupational anil not traumatic 

Occupational or Industrial Hernia —Occupational hernia constitutes over 
99 per cent of all the hernias that come before state industrial commissions to 
be considered from a medicolegal aspect Occupational hernia is due to a sudden 
or gradual increase in lntraalxlommal tension winch may be caused bj a fall 
from a height a misstep or slipping hard manual labor a sudden strain cough 
ing sneezing whooping cough etc As a result of such effort there is a descent 
of abdominal viscera usually omentum intestine or both into a preformed sac 
(rig 319 ) 



Fig 319. — Tjplcal empty congenital hernial sac such as is found In industrial hernias 

It is generally agiecd that by far the most important cause of all varieties 
of 1 ernia is the presence of a congenital «ac or peritoneal diverticulum at the 
hernial orifice or in the canal (The active and predisposing causes of con 
genital hernia have been considered m detail in the special chapters particularly 
in those on inguinal and femoral hennas ) .Near]} all industrial hernias are 
inguinal consequently they overshadow in importance all other vancties put 
together The usual predisposing causes of inguinal hernia an anatomic weak 
ness and a congenital preformed sac when combined with a common exciting 
cause such as a sudden or prolonged strain are etiologie factors that lend them 
selves admirablj to legal controversy (Tig 320) 

While the congenital theory of the origin of inguinal hernia is generaltj 
recognized the courts as well as the industrial hoards have not always ac 
cepted it This attitude is based on the long line of English court decisions that 
excessive strain must be regarded as an injury The courts do not always 
accept the views of surgeons and anatomists and the law is based largely on 
precedent decisions in similar cases Wamwnght has recently summarized the 
literature on the congenital sac theory with especial regard to its relation to 
workmens compensation laws Rileiro has discussed the laws of Brazil 
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Colcord believed that the abdominal 'Rail is weakened and occupational 
hernia predisposed to b} hard labor, excessive drinking, poor food, fault} k} 
gienie homes and mills, heredity, tuberculosis, and syphilis Plummer stated 
that the importance of pressure from lipomas in the inguinal canal is of more 
impoitance than is generally supposed 

Dr T E P Gochcr, of the Aetna Insurance Company, has called attention 
to a hack groin complex in hernia which he believes is due to injur} of the 
disc of certain vertebrae, espcciall} those between the tenth dorsal and the 
third lumbar He is of the opinion ''that m cases where there is an excitability 
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Fig- 220. — Berber's chart ehonlng the trequenci at hernh at different ages based on an 
examination of 10 000, subjects 

of the sympathetic nerve cord or ganglia in tins region, that a sudden jarring 
may cause a referred pain to the inguinal canal It is also possible that an 
lnjurj to the groin or the canal may cause a reflexed pain referred to these 
already irritable sympathetic cords I do not bekev e that this latter would occur 
in a normal state of the sympathetic nervous svstem I have also found that 
where a disc mjurv did occur, there is alwavs pain on axial pressure down the 
spine, when pressure is applied to either the shoulders or the top of the head 
If no pain is elicited b} tins pressure, then I would not consider that any disc 
injury or irritation was present ” 
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Microscopical Examination of the Sac — Microscopical examination of a 
liermal sac shows that it consists of a thin lining of endothelium ly mg on a thick 
layer of dense fibrous tissue 

Ilcrtzlei lent arks tint one of the strongest evidences of the sac being pre 
formed is afforded by an examination of the connective tissue at the point of 
union of the sic and cord 'Uiciosccipical examination will show an interlace 
ment or fibrils running parallel to the walls of the sic and continuing over the 
cord, hut separated cntnclv fiom othu simoundmg tissue In several hernias 
of Jess than file days duration microscopical examination showed that the union 
of the sac to the cord was nude up of fulls iliv eloped fibrous tissue free from 
cell ul *11 infiltration 

The Internal Inguinal Ring — The internal ring is generally neglected he 
cause of its deep location and difficult! of examination It pin vs an important 
role in industrial huma since a congenital sue must pass the internal ring be 
fore it can uilct the inguinal canal Lytle points out the importance of the 
internal inguinal ring On account of Us molnlitv it is an impoitant factor in 
guaidmg the entrance to the inguinal canal lhc repair of this mechanism when 
at fault is an important step in restoring the canal to normal 

Pam in Industrial Hernia — The industrial commissions and the courts in 
gtner.il have ruled that the pain must 1 «. referable to a definite time place and 
circumstance and £hc p un must lccompiny the accidental uijurv A tired feel 
mg exhaustion and fatigue do not come uudci the heading < £ pain The latter 
must express a definite decree of distress or sufltnng conti adistmgmshcd from 
normal fatigue Pain is usually presuit if the empty sac fills quickly, is in the 
case of a scvcic injury fall oi strain On the other hand if the hcimal mass 
or lump descends slowly and hilts tempoianlv at the extern d ung there will be 
no history of pain When the, lump first appear 9 the patient is surprised and 
immediately looks hack to some specific net as a cause of the hernia such as a 
twist strain slip fall oi the lifting of an unuxuaUv heavy ohjict 

Rupture of Intestine From Muscle Strain — Lxeessni or severe abdominal 
muscle stram lardy pioduees a lupturc of the mUstini unless accompanied by 
traumatic injurs to the abdominal wall Berman and Rosncr in 1942 reported 
the ease of a man who while lifting a 200 pound monument stone felt a sud 
den severe abdominal pain Operation disclosed rupture of the intestine The 
man recovered 

Wilensky ami Kaufman m 1937 rev levied the literature and wrote at length 
on the etiology diagnosis and treatment In 43 coses the time of operation and 
mortality rate was as follows 


TIME INTERVAL BFFORE OPERATION 
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Interval not stated (presumably promptly) 
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Measures to Lessen the Occurrence of Henna —In the act of lifting, cm 
ploy cos should he instructed to use tlic leg muscles and not the abdominal 
muscles A wide stance is dangerous, and the arms should be outside of the 
knees when lifting weights The feet should be placed firmlv on the flooi or 
ground, os mail} accidents ait due to the foot slipping while lifting Tugman 
urges the more general use of mechanical lifting aids 111 factories 

Aggravation of a Preexisting Hernia — Proof of the actuation, acccntua 
tion, or aggravation of a preexisting hernia is recognized bj several states This 
is in accord with the llnglisli law that states, * where a strain causes protrusion 
of the liowcls it is a compensable injun even though the piotrusion is at a 
point weakened In congenitil malformation 01 preexisting hernia ” 

Congenital Hernia With No Aggravation — - \s a rule, there is no aggrnva 
tion of a preexisting hernia undci the following conditions 

1 If the hernia is the size of a hen s egg when first reported 

2 If the hernia did not cause immediate pun and discomfort 

3 If the individual did not fall 01 stnkc something 

4 If he did not stop work it once 

*5 If he did not rcpoit the discovtiv of lus hernia immediately after the 
alleged accident or consult a phvsienn 

Conditions Warranting the Probability of Aggravation — 

3 The patient should know cxactlv when and where the accident occurred 
and must report it immediate!) 

2 The accident can take tho form of plnsical exertion, direct or indirect 
force or impact 

3 The patient must experience pain in the affected region at once, and 
it must he sufficiently severe to force him to stop work immcdiatelv The pain 
is usually temporary 

4 A hernial miss or lump must he discovered immediately after the alleged 
injur) 

Signs and Symptoms Indicating the Existence of Hernia Previous to 
Accident. — 

1 Thinning of the fat pad ovei the external ring on the affected side caused 
by pressure of the truss, there maj even he a depression over the inguinal region 
outlining the position of the truss pad and the pubic hair is worn short bv 
friction 

2 Relaxed inguinal rings on both sides 

3 The existence of scrotal hernias, especially if difficult to reduce 

4 The failure of the patient to lememher the date or hour of the alleged 
accident. 

5 The absence of pain at the time of the alleged accident and the patient 
did not stop work 

6 The neglect of the patient to repoit the discovery of Ins hernia promptly 

7 The presence of a hernia or an operation scar in the uninjured groin 

8 A history of vague pam and discomfort in the affected groin prior to 
the alleged accident often indicates the existence of a beginning hernia 



684 IIFRNIA 

9 Hernia or open ring on the sound side 01 at one of the other abdominal 
openings 

10 A family history of hernia, or history of hernia or hydiocclc in child 

hood 

Differential Diagnosis 

A number of conditions may be mistaken for hernia (The differential 
diagnosis is full} dealt with m the special chapters ) 

German} (1SS4) was the first country to pass a workmen’s compensation 
act Austin Switzerland, Denmark, Norway, England, and other countries 
soon followed with simihi laws, and at the present time in the United States 
such laws arc in force in a majority of the states 

Hie Illinois Industrial Commission rules An injured cmplojec, to be 
entitled to compensation for hernia, must prove 

1 That the hernia was of recent origin 

2 That its appcniancc was accompanied !>} pain 

3 That it was immediate!} preceded b} trauma arising out of and in 
tho course of the employment 

4 That the hernia did not e\ist prior to the mjuiy 

The Gorman courts have held that traumatic hernia is subject to the fol 
low ing conditions 

1 The relationship between the accident and the hernia must be proved 
bv an examination made within fort} eight hours 

2 It must be piovcd that the hernia ippeared suddenly 

3 It must appeal immediate!} after tiie accident and be accompanied by 

pain 

4 Proof must be furnished that the hernia did not exist puor to the ac 
cidcnt 

The indemnity awarded by German courts has usually been reduced on 
proof that a congenital or acquired predisposition existed before the accident 
The Swiss courts define the following rules for compensable hernia 

1 The henna must appear suddenly 

2 It must be of recent origin 

3 It must lie accompanied by pain 

4 It must immediately follow an accident 

5 It must be proved that the hernia did not exist pnoi to the accident 
The Swiss law awards damages in proportion to the predisposition proved 
The French courts have lulcd that theie exists ‘evidence of the relationship 

between the work pei formed b} the Inborn and the manifestation of the hernia ” 
Dedom6mei stated the Argentine eouits allow 12 per cent disability for hernia 
The Trench courts have ruled that traumatic and accidental hernias arc 
compensable but the hernias of weakness are not 

The California and Nevada State Industrial Commissions were among the 
first to rule that industrial hernias are almost always due to the presence of a 
preformed sac 
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The California Industtial Commission rules • 

“The consensus of medical and surgical opinion runs to the effect that 
henna is very rare]), in any proper sense, the result of an accidental injuiy, 
that the accident at licst is no more than the occasion, instead of the cause of 
the maladj , that the origin of the difficulty is congenital and more in the nature 
of a disease than an mjui} , that cvciy claim foi compensation based upon an 
alleged rupture is to be viewed with suspicion ” 

The Nevada Industrial Commission rules 

“Medical science teaches now what it has taught for the past tv entj years 
and is now accepted as a medical and scientific truth, corroborated as such b> 
the foremost surgeons and anatomists in the world, that is, that hernia, or so 
called rupture, is n disease ordmarih developing gradually and is very rarclj 
the result of accident ” 



Fig 321, — Congenital Inguinal hernia Showing the close relationship of the hernial «ac and 
the spermatic cord. 

While an accident or strain often first calls the patient’s attention to the 
condition, it must be remembered that a single strain or injury causing increased 
mtraabdominnl piessurc, cannot produce a henna unless there is a preformed 
peritoneal sac to receive the omentum or intestine The descent of omentum 
or intestine into a small empty peritoneal pouch or potential sac is often ac 
compamcd by slight pain 

Recent industrial hernias ate not accompanied by cechymosis of the skin, 
and they are not painfnl or tender to the touch A careful examination of the 
sac, rings, and canal at operation will furnish conclusive proof of the duration 
of the hernia A thick, tough sae firmly adherent to the cord or other surround 
ing structures, and large hernial rings are evidence that the hernial sac has 
been present for years, and part of it since birth (rig 321 ) Some patients 
honest)) believe the strain was the cause of their hernia, others know they had 
a hernia, and it is not uncommon for them to seize the occasion of the strain 
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or injurs as a means of getting some casj nioncj,' with the aid of an eloquent 
attorney to swaj a sympathetic jury 

A strain alone cannot produce a hernia This is proved bj the fact that 
severe tiautna such os a fall or crushing injury maj cause fatal internal in 
juries rupture of the bladder stomach intestine diaphragm liver kidney or 
spleen without producing an inguinal hernia provided the processus vaginalis 
has 1 een tompletelv obliterated An examination of the external ingum il fossa 
during the course of an abdominal operation is sufficient to convince the surgeon 
of the strength of these structiues and of the fact that all the pressure that can 
he exerted with the examining finger is not sufficient to force a passige through 
the internal ring In fact it is much easier to produce a hernia bj entering the 
external ring and then dilating the inguinal canal and internal ung (Sec arti 
ficial hernia ) 

It is evident that a single strain no matter how violent is incapable of 
producing a henna without tearing the muscles and fasciae causing subcu 
tancous 01 peritoneal hemorrhage and swelling and ccehvmasis of the skm over 
the hernia In true traumatic hernia there is no sac the hernia usually being 
of the xontial varied It is verv rate for the hernia to come through at one 
of the hernial openings 

Recommendations m Industrial Hernia 

Ihc recommendations of the Special Committee of the Medical Section of 
the American Railwaj Association are ns follows 

1 Render proper compensation for all cases of true traumatic hernia 
due to dnect violence Such eases aie so few in number as to be practically 
negligible 

2 Make a physical examination of all applicants in industry no matter jn 
what capacity such examinations will determine the fact whether or not a hernia 
was present at the time of examination 

3 Any hernia developing in the course of dutj incident to the man s 
daily work should he treated as a disease due to special anatomical weakness 
on the part of the individual for which the company is m no waj responsible 
If it is considered wise under certain circumstances to recognize any moral 
responsibility let it be on an economic oi humane basis This moral obligation 
should he understood to he stnctfj (muted to snch erripfoj eex who had ftrar (frcr ltd 
apparentlv free from hernia at the time of previous phv steal examination 

The New York Compensation Commission is rather inclined to take the 
view that hernia is not gencratlj the result of tiaumn jet tlcie was an un 
written rule established that if the employer offered a correcting operation 
and it was refused an award would be made for eight weeks’ disability and the 
case closed ” 

Cause of Congenital Indirect Inguinal Hernia 

The State Industrial Commissions have been slow to accept the scientific 
facts that have been established as the cause of liemia by surgeons who have 
devoted the most study to this worlc 
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Contrary to the general opinion, congenital inguinal hernia is not often 
symptomless There are immediate definite symptoms that accompany the 
descent of a mass of omentum or a knuckle of intestine into an empty hernial 
sac There is a sharp pun over the hernn a feeling of faintness and nausea 
— all due to nntation of the sensitive peritoneum The subject often stops 
work and when he examines himself some time later lie probably finds a lump 
the size of a small hen % egg which pushes back easily, stopping the pain 
The empty hernia sac is thinner than tissue paper, and extreme)} sensi 
tnc ns it has an abundant nerve supply "When it is irritated bv the presence 
of a tenant the sjmptoms resemble 1 mild peritonitis until the sac becomes 
thickened and adjusts itself to its occupant The sac being intimate!} adherent 
to the vns deferens causes the paui to radiate down the cord to the testicle 
Yll these subjective sjmptoms can be icpiodueed at operation under local 
anesthesia if an emptj ccngenital hernial sac that has ncvci had a tenant is 
opened and p ickcd with gatt/t ind then traction made on it 

Nothing is more erroneous than the gencial belief among some physicians 
and the laitj tint muscular effort is the cause of herma The popular idea 
of the modus optrandi is that a sudden or long continued muscular effort in 
some unexplainable m lnnei causes a pressure on the abdominal contents and this 
in turn forces a knuckle or loop of intestine to make a passage through the solid 
abdominal wall regardless of the intricate network of muscles and fascia ef 
fectively arranged to prevent just such an accident How any one can seriously 
believe that a soft velvety collapsed coil of intestine can suddenly assume the 
hardness of a cold chisel md accomplish something the human finger cannot do 
is beyond mv comprehension It is a well In own fact that the finger cannot be 
forced through the internal inguinal ung if thcic is no emptv sac opening into 
the abdominal cavity 

In postoperative ventral hernn a large fullr developed sac never appears 
suddenly the peritoneum must be subjected to weeks or months of continuous 
stretching before a sac is formed and yet the muscular protection over the 
inguinal canal is mam times stronger than that over a thin abdominal scar 
If simple increase in intraabdominal pressure could cause hernias we 
avoid all hare them and thej eertanih iretdd appear -it the im&Wt paints 
m the abdominal wall and not at the strongest — the inguinal opening The 
opening in the diapluagm for the esophagus is an ideal weak point where hernias 
should frequently appear but they do not The femoral ring is the weakest 
spot in the lower abdominal wall — a large ring with rigid walls and no muscles 
to guard it — yet hernia here is lare m men 

In spite of the popular notion the inguinal canal is not weak It is so 
powerful!' constructed that if theie is no patent processus vaginalis waiting 
for a tenant it is impossible to produce an indirect inguinal hernia no mat 
ter how much force is everted bv lifting straining or any other form of violent 
effort The semisphinctcnc fibers of the internal oblique exert a lifting power 
which is called into plav dunng increased intraabdominal pressure and this 
brings into action a corresponding amount of resistance over the inguinal canal 
(Fig 322 ) Keith pointed out the shutter action of the muscles surrounding the 
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inguinal (.anal and described the mechanism whereb} the muscles contract and 
close the canal to counteract mtraabdominnl pressure from above 

Once the internal ring relaxes or enlarges, and a tongue or wedge shaped 
piece of omentum gains an entrance, it is an easy matter for the mass to dilate 
the internal ring to a point where it has no ability to come back or regain its 
tone, and the protection of the semisphincter action of the internal oblique and 
transversal is muscles and the inguinal ligament is lost Once past the internal 
rmg, the hernia rapidly dilates the inguinal canal on its way to the external ring 
In 1817, Cloquet, a French anatomist, m the course of 500 dissections found 
a depression of the lower border of the internal ring with more or less bulging 
of the peritoneum He called this “the infundibuhform process," and found 
it so often that he thought it a normal condition ' We now know that lie found 
an open processus vaginalis or sac 




Fig 322 — A, Showing the obliquity of the normal Inguinal canal and how lntraabdomlnal 
pressure forces the walls together 


The obliteration of the processus \agmaks is best studied during hernia 
operations on infants and children When the processus vaginalis is obliter 
ated on}} in its lower half or two thirds, it is eas} to find a well marked fibrous 
cord springing from the fundus of the sac at its lowest point This cord can 
be traced down m the spermatic structures to the tunica vaginalis testis Some- 
times this obliterated portion of the processus vaginalis resembles the tail of a 
kite , often a well defined mass of scar tissue is the dividing line between the 
open and the obliterated portion of the processus vaginalis 

The congenital origin of indirect inguinal hernia is shown by the uni 
form arrangement of the ias and blood vessels in relation to the sac, the vas is 
always to the inner side and firmly adherent to the sac, regardless of the 
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recentness of the discovery of the hernia The vessels are alwajs behind the 
sac and separated by an interval from the ^as Small sacs lie right in the heart 
of the spermatic cord — a strange location for an “acquired” hernial sac At 
the same time the highly organized tissues and delicate blood vessels over the 
sac and m the cord show no e\ idence of a sudden descent of a hernial sac Noth 
ing but a preformed sac can explain a hernia that protrudes to the external 
ring on its first appearance Peritoneum requires weeks or montlis for stretching 

Gillespie emphasized the fact that the ordinary indirect inguinal hernia 
is the result of a predisposing cause, a preformed sac along with a senes of 
sticsses and strains imolving increased intranbdommal pressure Stone re 
marked that the only effect of cxeition is to make evident a defect that alreadj 
existed 

The present opinion is that except for the rare cases of traumatic hernia, 
all indirect inguinal hernias arc congenital in origin, regardless of the age of 
the subject when the hernia was first discoiered The presence of empty con 
genital sacs in adults is more common than is generally supposed A majority 
of men undoubtedly carry these potential hernial saes throughout life without 
evidence of hernia Microscopic examination of the sac fails to show any dif 
ference between old and so-called new sacs 

Nothing but the congenital origin of indirect inguinal hernia will explain 
why a sac will be found on the supposedly sound side in 75 per cent of the pa 
tients subjected to bilateral operation 

True Traumatic Hernia 

A true traumatic hernia presents a verj different picture In the first 
place a traumatic hernia is practically never found at the inguinal or femoral 
opening, but at a point on the abdomen or chest where the blow has been in- 
flicted, usually by something sharp or pointed, such as a wagon pole, iron 
bar, picket, or a bull’s horn The man falls in agony and cannot rise His 
face is pallid, anxious and drawn with extreme pain, or else he is unconscious 
The pulse is feeble and thready, the temperature subnormal, and there are all 
ti/fc -sya’i'A-wma xfi. sfciwik vtA i afe 

dornmal viscera, and sometimes broken bones If the injury has not torn a gap 
in the abdominal wall, there will be evidence of subcutaneous hemorrhage and 
laceration of tissues The hernia is usually small, very painful and irreducible, 
except by taxis and it lias no sac If the patient can live until the physician 
reaches him, and treatment can be administered without moving him too great 
a distance, he may possibly recover 

A case was reported to me of a man who was struck by a wagon pole in the 
lower abdomen just below the umbilicus The skin, fascia, and muscles were 
torn apart, and coils of intestine were lying outside on the abdomen when the 
doctor arrived, which was almost immediatelv After he reduced the intestines, 
the hernial opening was large enough to admit his hand easily He sewed up 
the wound the best he could, and the man recovered Calisti reported a rare 
case of traumatic hernia following a crushing injury of the scrotum with ex 
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trusion of the testis Burk reported the case of a man with traumatic femoral 
hernia following a sesere strain due to sudden shifting of weight The man 
collapsed, and operation disclosed an ext ensue hemorrhage in the hernial sac 
A true traumatic hernia is a rarity There is probably not moie than one 
in 10,000 The 9,999 arc not tiaumatic (1’jg 323 ) 



Fig 32S — A true traumatic hernia with laceraUen of muscles an! faiela an l subcutaneous 
h cmorrl age. 

Cost of Treatment and Compensation 

The cost of hernia to industry ij, high It units in different states de- 
pending on the laws coacring hernia The amount paid out is considerable 
m the large industrial centers, for example, JIcNealj stated that m 1941, the 
Illinois Industrial Accident Commission handled 1,515 cases of heron at a cost 
of $211,441 and 15,452 necks of disabiliU Palmer pointed out the saving 
that follows the tieatment of selected and favorable cases In the injection method 
without any loss of time from woik 

Early Rising After Operation 

Early rising is recommended for nenlj all patients after hernia open 
tious Allen stated that earlj useis letuined to strenuous work within four 
weeks while those who were in bed ten to fourteen dn\s required two to three 
months to get back to work 

Death Rate From Hernia 

It is not generally realized that hernia holds an important place m the na 
tion’s mortality rate, as a direct or eontnbutmg cause of death This is not 
surprising when one considers the frequency of strangulation m neglected hernia, 
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especially of the femoral variety Smith stated that the approximate number 
of deaths from \ mous diseases in the United States pci 100 000 of the popu 
htion is as follows 


Heart di ea«c 2 0 7 

\coidents 110 2 

Hernia 100 0 

Cancer 97 O 

Pneumonia 910 

Chron c nepl nti* SO 5 

Ccrcbrnl I emorrl af,p "6 0 

Tuberculosis 02.0 


Danger of Routine Hernia Operations 
Colcord called attention to the risk attending the routine custom of ccr 
tain companies in operating on all hernias occurring in their employees lie 
stated that in one patient operation was followed bv dementia m another rapid 
tuberculosis and death resulted and ni still another patient operation was 
followed bv appendicitis and death Although the hernia was not the cause 
of the conditions the appendicitis ease got an award of death benefits and the 
other two were pending before the compensation boards 

Medicolegal Responsibility in the Treatment of Hernia 
The legal responsibility of the pin wain in the treatment of hernia is the 
same as that m geneni suigen and the it idci is icferrcd to special papers for 
detailed information esjecnlh to the irtirlcs hv ( irson tnd bv Woodward and 
to the monograph of Regan 

The following bnef summary of the legal rights and duties of phvsieians 
has been prepared by "Mr Robert T Tolonic General, Counsel of the Illinois 
State Medical Society 

Consent to Operation —Be foie an> sc nous opt l it ion the consent of the 
patient should be secured expressly (in writing if possible) 

ho right exists to operate against the will of the adult patient even to 
save life In an emcigencj when the patient is not in condition to give con 
sent and theie is not time to communicate with those authorized to speak for 
him without gravel} jeopardizing his life or health the law implies the eon 
sent of the patient 

A wife maj determine whether or not she will be operated upon without 
her husband s consent * 

In a ease of a girl undei eighteen rears of age or a bov twent>-one the 
consent of the father is necessarr if he is dead the mother s consent must lie 
secured Consent of other relatives even if the child makes his home with them 
will not suffice if the parents live In grave and pressing emergencies exceptions 
to this rule exist 

Fe(s — V corporation can be bound foi an original engagement to treat 
an employee bv promise of the president or general manager A foreman 
conductor etc has no authority 

Fees are impliedly to he paid bv the patient if nothing is said upon the 
subject 
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A person calling a physician to attend another is ordinarily not liable for 
fees 

One having a child m charge is not liable fiom that fact alone as in case 
of grandparents with whom the child lives In such case the father may he 
come liable even though lie has no knowledge the scmcc is rendered An original 
promise to pay fees oven if made by a stranger, is valid, if it is the basis for 
entry upon the case 

Joint Liability — Joint liability exists for acts of a partner m the course 
of partnership business Assistants m the direct employ of a phvsieum create 
liability for their wrongful acts 

The family doetoi who calls in a specialist with assont of the patient is not 
liable for the negligence or unshillfulness of the specialist 

The operator who has charge of an operation is responsible for it One who 
assists him ^s in clamping off blood vessels and sponging out, is not jointly liable 
for errors m performing the operation 

Assistants — Aets of assistants under immediate supervision of the sur 
geon are his acts in law if in Ins employ liability attaches for their acts within 
the scope of their duties 

Ilospital attendants internes and nurses furnished as working facilities 
by hospital authorities impose no liability on attending physician for their 
neglect except as such acts 

1 Are directed by the physician 

2 Occur m his presence 

3 Arc due to failure of the physician to give suitable directions 

4 The physician fails to correct careless or unskilled conduct of winch he 
knows or should know 

Contributor / \eghgn ce — Contnbutorv negligence of the patient may 
not bar his claim entirely It depends upon whether his neglect to conform 
to instructions produces Ins entire infirmity or only a definable part of it In 
the latter alternative it only lessens the amount of his recovery 

It is tl c gcneial duty of a patient to follow reasonable instructions of the 
physician 

Consent preferably m writing must be secured before the hernia operation 
Opemtroti most not be undcrtslen <wr the side for trft/ds consent ?rw sot smvrev? 

Local Anesthesia 

Local anesthesia is of especial advantage m ease an additional operation is 
found to be needed after the one for henna is begun Tor instance when 
a hernia is discovered on the opposite side after lntraabdommnl examination 
when the appendix is found to be diseased and when resection of the cord or 
testis is indicated 

Affidavit m Case of Atrophied Testicle 

Clavcrlei advised a routine examination of the testes previous to hernia 
operations If the testicle on the side of the hernia is atrophied the patient 
should be xequired to sign an affidavit to that effect as a safeguard in case of 
litigation 
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Injection Treatment 

In communities m which the injection method has not been employed, mai 
not even be known, it is advisable for the surgeon who contemplates the use of 
it to discuss it with othei doctors in Ins vicinity to familiarize them with it, so 
that if complications m the treatment should develop, he would not be charged 
with e\peumcntation This also applies to new hernia operations 

The advantages of the mild sclerosing solutions are particularly important 
because these mild solutions will h ivc the least damaging effects if injected 1m 
proper]) 

The method must not be cmplojed without sufficient preparation and ex- 
perience m the technical details 

There is no doubt that surgeons who have emploj ed this method for several 
years and ticatcd many patients with it, will obtain better results than the 
novice Mistaken diagnosis os to the type of hernia, and fault) technique have 
caused most of the failures and ci lticism of the injection treatment 
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A 

Abdomen, contour, 330 
Abdominal adhesion*^ prevention, 91 
and femoral incisions combined, 331 
nod hernia! tuberculosis, 100 
distention In stenosis of intestine, 90 
hernia, 30 
nomenclature, 30 
mu«des, inherited weakness, 14o 
operation for obturator hernia, 470 
partial enteroeele, 104 
perineal hernia, 493, 497 
sciatic hernia. 491 
strangulated hernia, 78 
through licrni i incision, 243 
scars, SO 

tuberculosis and hernial tul ereuloois, 300 
Abscess nml tppcu heal hernia., diagnosis., 
differential 540 
and femoral hernia 323 
and hernia, diagnosis, differential, 45 
inflamed, 50 
irreducible, 352 

of ovarj and tube, diagnosis, differenti 
ol, 590 

and lumbar liernm, 449 

diagnosis, differential, 451 
and perineal hernia diagnosis differen 
tml, 491 

and sciatic hernia, diagnosis, differenti il 
491 

in appendical hernia, 540 
in femoral sac, 323 
in postoperative epploiti*, 113 
outside of hernial «ac, 40 
Absorbable sutures, 48 
Acacia to prevent adhesions, 91 
Accidental causes obturator hernia, 465 
sciatic hernia, 479 

injury to blood vessels, suture of, 49, 235 
Accidents during operations 
bladder, 254 
m children, 255 
deep epigastric ve"*els,_256 
external iha C vessels 23 5 
faulty ligation sac, 255 
femoral hernia operation 
bladder, 320 
blood vcs«el« 320 
sliding hernia, 326 
intestine, 254 
local anesthesia, 1S4 
of hernia, 54 
spermatic arterv, 255 
vas deferens, 2 jj 
A cquired hernia, anatomy, 32 
appendical, 528 
diaphragmatic, 402 
inguinal, 128 
lumbar, 445 
of large intestine, 500 

Active causes, hernia Meckel’s diverticulum, 
550 


Acute dilatation of stomach (fife Stomach, 
dilatation, acute), 9> 
hernia m soldiers, 143 
intestinal obstruction and volvulus, diag 
nosis, differential, 100 
iutrnabdommnl omental volvulus, 114 
onset of liernm in soldiers, 343 
stenosis of intestine, 90 
Vdenitis and upjiendic.il hernia, diagnosis, 
differi ntial, 340 

anl femoral hernia, diagnosis, differential, 
310 

and hernia, diagnosis, differential, 178 
and obturator liernm, diagnosis, differen 
tin!, 403 
Adherent sears, 50 
Adhesion*, abdominal prevention, 91 
and irreducibilitv, 152 
from truss treating, 222 
in sac, 139 

in i drains of omentum, 111 
inflamed hernia, 50 

Adhesive strapping umbilical hernia, 330 
Adnexa torsion of, 590 
Adrenalin to prolong anesthesia, 189 
Adult*, diastasis of recti, 3S7 
operation, mortality, 88 
pain in hernia 42 
prognosis, inguinal hernia, 181 
reducible hernia, 42 
umbilical hernia 334 
Advantages of local anesthesia, 184 
of operating without preceding taxis, 71 
Age, appendical hernia, 533 
l lad ler hernia, 564 
eause, strangulation, 03 
liernm, of large intestine, 507 
of ureter 578 
lumbar hernia 448 
Meckel's diverticulum, 550 
obturator hernia, 464 
perineal hernia 492 
predisposing cause of hernia, 39 
umbibeal hernia, 336 

Aged subjects and local anesthesia, 184 
reducible liernm, 47 
strangulated hernia, 88 
Alexandrian library, 24 
Alkalies in acidosis 88 
Ainniotie hernia 334 
umbilicus, 337 

Anastomosis against the peristaltic current, 

83 

hernia of ureter, 579 

intestinal, above point of strangulation, 83 
treatment of stenosis of intestine 08 
Aimtomotie button, 79 

Aiiatomie cause*, hernia of large intestine, 
507 

factors that prevent hernia, 33 
Anatomy, appendical hernia, 528 
bladder hernia, 557 
Congenital and acquired hernias, 32 
diaphragm, 402 
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Anatomy — Coat ’J 
fatty hernia, 118 
hernia, in linen alba, 387 
of large intestine, 500 
of OTary, tube, and uterus, 584 
of ureter, 577 

inguiosl hernia (see Inguinal hernia, anat 
tomj), 121 
internal henna, 431 
lumbar hernia, 445 
Obturator hernia, 459 
perineal hernia, 400 
preformed sac*, 32 
sac, parts, 33 
sciatic hernia, 477 
umbilical hernia, 335 
varieties 33 

Ancient description of strangulated hernia 
68 

surgery, 21 

Ancients, their methods of treatment, 21 
In umbilical hernia in ndult«, 334 
in nrfttufir, 334 
Anesthetic In shock, 91 
in strangulation, 74, 184 
solution, preparation of, 189 
Aneurysm and femoral hernia, diagnosis, dif 
ferential 311 
inguinal, 181 

Annular constriction in stenosis of intc»tine, 
07 

Anomaly of testis and congenital hernia, 137 
Antepentoneal hernia, 429 
Anterior ileocolic fossa, 435 
iliac hernia 457 
labial hernia, 487 
perinea 1 hernia. 490 
Antiseptic operation of Lister, 191 
Antiseptics for skin 27, 253 
Antuitnn S undescended testis, 142 
Appendical hernia, 523 
Appendicitis and femoral hernia, 537 
operation 542 

nnd hernia infants and children, 520 
linea alba, diagnosis 394 
in appendical hernia, 531 
in sac 537 

operation nnd 1 enua, 243 
Appendicocele, 523 

Appendix, removal through hernia incision, 
inguinal 243 

vermiformis, hernia of (see Vermiform 
appendix, hernia of), 523 
Arabic surgery, 24 
Arrested te«tis 129 
Artery obturator, 463 
Artificial hernia, 41 

Aspiration of bladder, diagnosis hladler 
hernia 572 

Assistants medicolegal, 692 
Assyrian euTgery, 2l 
Asthma and hernia 290 
Auscultation, reducible hernia, 44 
strangulated, 09 

B 

Babcock’s operation, 216 
Babylonian surgery, 22 


Bacterial infection nnd postoperative per 
foration of intestine, 98 
Bartholin’s gland, cyst of, iO 
Basmni operation, 218 
Basting stitch anastomosis, 81 
Bfclard's hernia, 299 
Beginning hernia, 33 
Bilateral hernia, 148 
direct, 149 

of large intestine, 500 
Bladder hernia 
anatomy, 557 
changes in hernia, 564 
contents, 501 
definition, 555 
diagnosis, differential 
appendical hernia, 540 
ey«ta of cord 509 
enterocele, 568 
hydrocele, 568 
infants nnd children, 273 
omentocele, 500 
ihterliealam, 593 
etiology 
nge, 564 

changes in bladder, 56 1 
congenital, 565 
In women, 565 
prevesical lipoma 505 
relaxed abdominal wall, 5C5 
»cx, 521 

extra peritoneal, 559 
frequency, 550, 501 
historical 555 
Intrapentoneal, 501 
mortality rate, 557 509 
paraperitoneal, 559 
pathology, 559 
percentage of diagnoses, 569 
prognosis 569 
recurrence, 509 
eao, 559 
statistics, 556 
symptoms nnd diagnosis 
aspiration 572 
calculi, 560 
Cystoscope, 507 
functional, 565 
pam, 566 
physical 566 
sound, 500 
Strangulated 500 
Urination two stages, 566 
svT)onym«, 555 
treatment 
Operation, 569 
injury, 572 

preoperative treatment 569 
recognmng bladder, 572 
sac, 572 

stone in bladder, 574 
Strangulation, 572 
suture 572 

'rounds of hladler 572 
wliat to do, 572 
varieties, 557 

Blood transfusion in shock, 91 
ve«sel suture 
cobbler's stitch, 49 
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Blood w«sel — Cont’d 
Horsley's method, 49 
leakage after, 49 
needle*, 50 
suture material, 49 

Boundaries, pelvic outlet, perineal hi ran 
483 

Breach, 121 

Broad ligament, hernia into 
anatomy, 598 
opening, 596 
preformed pouch, 596 
definition 593 
etiology, 597 
congenital, 597 
multiparas 507 
other theories, 597 
suspension uterus, 597 
historical, 595 
prognosis, 59$ 
statistics, 596 

symptoms and diagnosis, 597 
synonyms, 595 
treatment, G9S 

unproved suspension operation 598 
Bronchitis, rnu«e of hernia, 41 
Buho climatic 180 
Bullet m sac, 36 

C 

Calcium elilond for hemorrhage 90 
to prolong anesthesia 189 
Calculi in blndder, diagnosis, 506 
Calculus in sac, 30 
Canal of Suck, 332 

Cancer and hernia diagnosis, differential 4** 
in linea nlbn, diagnosis differential 39 i 
in sac contents, 30 
in undesccnded testis, 248 
of stomnch and hernia in linea alba 304 
Caps, 48 

Causes of henna, exciting 41 
predisposing, 39, 41 
of inguinal hernia anatomic 142 
of strangulation, 58, Cj 72 
Cecal fo««ae, hernia in 435 
Cecopexy, hernia of large intestine, 516 
Changes in intestine in sac 35 
in sac, 35 

Children and local anesthesia, 184 
diastasis of recti, 387 
direct inguinal hernia 273 
hernial tuberculosis in, 108 
operation, mortality, 275 
prognosis, inguinal hernia, 277 
reducible hernia, 46 

Chlorobutanol to prolong anesthesia, 189 
Choke d hernia, 50 

Chronic intraabdomlnat omental volvulus 114 
occlusion of intestine 90 
Cicatricial keloid, 51 
Classification according to cau«e 32 
condition, 32 
contents, 30 
location, 30 

Clinical varieties, duodenal hernias, 435 
hernia of ureter, 577 
CJoqaet ’s hernia, 299, 304 


Cot bier's stitch for blood vessel suture, 49 
Coccygeal hernia, 487 

Cold abscess and hernia, diagnosis, differen 
tial, 46 
Colic in hernia, 42 

Colitis and hernia in the linea alba, diagnosis, 
differential, 394 

Colopexy, hernia of large intestine, 516 
Combined operation, appendix in hernia, 243 
perineal hernia, 497 
sciatic hernia. 4SG 
strangulated hernia, 486 
Comfort of patient with local anesthesia, 184. 
Complete appendical hernia, 533 
Complication", appendical hernia, 537 
diaphragmatic hernia, 413 
femoral hernia, 307 
hernia of large intestine, 510 
of ovary, tube and nterus, 590 
inguinal hernia, 171 
of hernia, 54 

of operation, hernia of large intestine, 520 
of strangulation 

intestinal hemorrhage 94 
postoperative perforation, 98 
stenosis of intestine, 96 
volvulus of intestine, 99 
of tru«s wearing, 604 
umbilical hernia, 346 
ventral hernia, 367 
Congenital appendical hernia, 533 
bladder hernia 563 
causes of strangulation 58 
diaphragmatic hernia, 407 
hernia, 29 

of largo intestine, 520 
with anomaly of testis, 129, 137 
inguinal hernia, 141 
lumbar hernia, 448 
malformation and hernia, 149 
obturator hernia, 164 
sacs, 32, 136 

frequency of, at autopsy, 41 
umbilical hernia, 334 
Conjoined tendon, 124 
Consent to operation, 691 
Constipation m herni3 43 
m strangulation, 67 

Constriction, division of, in strangulation, 76 
Contents, femoral canal, 299 
of loop in strangulation, 63 
of aac, 35, 13S 
bladder hernia, 501 

inguinal hernia, infants anl children, 
273 

Contraindications to local anesthesia, 184 
to operation of hernia of large intestine, 
513 

of inguinal hernia 265 
to taxis 71 

Contusion of hernia, 47 
Cooper's hernia femoral, 304 
internal, 429 
ligament, 300 
operation, 197 
for recurrence, 202 
Cord retractor, 208 
Cosmetic incision, 236 
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Coughing, cau«c of hernia, 11 
Coverings, femoral hernia, 300 
inguinal hernia, 131 
Crural hernia, 299 
Cruro scrotal femoral hernia, 302 
Crvmg and hernia, 41 
in beginning of hernia, ICO 
Cystic hernia, 555 
Cystocele, 555 

C}«to«copic examination, bladder henua, di 
agnosia, 567 
hernia of ureter, 578 

D 

Dangers of operation, industrial t*9l 
of taxis, 71 

Deep abdominal ring 123 
epiga«tric arterj, 124 
Deficiency, conjoined tendon 146 
Delaj c<l Iiealing, catgut 2i3, 205 
liemorrhago complicating strangulation, 91 
or latent hemorrhage etiology, *1} 
Derivation of term “hernia,” 30 
Descent of femoral hernia 300 
of inguinal hernia, 121 
of testis, 125 
Detention of testis, 129 
Diabetes raellitus and hernia, 51 
anesthetic, 51 
diet, 51 

preoperative treatment 51 
Diagnosis (tee special chapters) 

Diaphragm, development of, 402 
Diaphragmatic hernia, acquired 403 408 
anatomy, 402 

complications 

rupture of viscera 414 
strangulation 413 
wounds, 414 

congenital malformations, 407 
course, 403 
definition, 400 
diagnosis, differential 
angina pectoris, 415 
diverticulum of esophagus, 415 
elevation of diaphragm, 404, 414 
fluid in thorax, 414 
injury of thoracic viscera 411 
/uapumothorax 414 
etiology 
acquired, 403 
age, 409 
congenital, 407 
sex, 4Q9 
traumatic, 408 

eventration of diaphragm, 409 
frequency, 401, 404, 409 
hiatus hernia, 403 
historical, 400 
infants 401 
mortality rate, 417 
postoperative treatment, 426 
prognosis, 415 
sac contents 403 
false, 405 
true, 405 
statistics, 402 


Diaphragmatic herma — Cont’d 
symptoms and diagnosis 
complications, 413 
rupture of viscera, 414 
wounds, 411 

functional, digestive, 410 
pulmonary, 410 
hemorrhage, 110 
in newly born, 411 
peptic ulcer, 410 

romtgen ray, with opaque menl, 412 
without opaque meal, 412 
synonyms, 400 

thoracic organs pressure on, 407 
through normal openings, 403 
traumatic hernia, 403 
treatment, melunl, 418 
operation, 419, 421 
abdominal, 419 
anesthesia, 420 
combined, 424 
thoracic 422 
postoperative, 426 
strangulation, 426 
Diaphragmatocelc, 400 
Diarrhea in Btrnngulation, 63 
Diastasis ot recti, 3S7 
Digestive disturbances and herma, 41 
symptoms, diaphragmatic hernia, 410 
Direct inguinal hernia, anatomy, 129 
bilateral, 149 

following operation, femoral, 151 
inguinal, 151 
frequency, 151 
in children 149 

indirect, diagnosis differential, 175 
synonyms 121 
varieties, 134 
Disability from hernia, 41 
Diseases complicating strangulation, 60 
of sac, 30 
of sac contents, 139 
predisposing to hernia, 37 
Displaced hernia, 72 

Distention, lntc'hna nbote constriction in 
Ftrangul ition, 04 
Diverticular hernia 547 
Diverticulitis, Mechel’s diverticulum, 547 
Divulsion of constricting ring, 70 
Double hernia, 39, 136 
loop Iterant, 59 
sacs, 13S 
femoral, 301 

Dragging sensation in beginning hernia, 160 
Dressings, sterilisation of, 47 
Dry hernia 499 
Duodenal hernia, 429 

ulcer and herma in tinea atha, diagnosis 
differential, 433 
Duodenojejunal fossa 433 

E 

Farly intestinal hemorrhage complicating 
strangulation 
etiology, 94 
frequency, 93 

symptoms and diagnosis, 95 
time of onset, 94 
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Early rising nfter operation®, 202 
Ectopia viscera m, 334 
Egyptian surgerj, 22 
Elastic belt, umbilical hernia, 353 
strangulation, 04 

Elephantiasis nn<] hernin operations, 243 
Emaciation and hernia, 145 
in obturator hernia, 404 
Embolism nnd me«ontinc thrombosis 90 
arterial, 90 
etiology, 90 
pTf srxtiM, 2f0 
treatment, 90, 259, 26Q 
venous, 90 

and pnlmonary throrabo«i« 00 
operative treatment, 90 
prev entire measures, 91) 237 
statistic*, 90 
symptoms, 90, 217 
following hernia operations, 90 
in omental hernia, 90 
Embryology, descent of te«titJe 141 
hernia of large intestine, 5i)0 
Fmbryonic hernia, umbilical, 333 
1 ml to end anastomosis, 83 
Enterocclo and bladder lierniq diagnosis, dif 
ferential, 568 

and hernia of ovary, tube and uterus, ding 
nosis, differential, 590 
Enterorrhajna, 94 
Epigastric hernin 
anatomy, 387 
diastasis of recti, 387 
linen alba 389 
orifice, 390 
size, 390 
«nc, 390 
suprapubic, 388 
varieties, 390 
definition, 389 
diagnosis differential 
appendicitis, 394 
cancer, 394 
colitis, 394 
duodenal ulcer 394 
gallstones, 394 
ga»tric nicer, 394 
gastritis, 

nephrolithiasis 394 
roentgen ray, 394 
etiology 

congenital, 391 
exciting causes, 392 
frequency, 390 
predisposing, 391 
proporitoneal lipoma, 391 
statistics 390, 391 
historical, 388 
prognosis, 394 
recurrence, 395 
symptoms and diagnosis 
complication* 393 
functional, 392 
Lit ten's sign 393 
objective, 392 
strangulation, 393 
synonyms, 387 
treatment 
mechanical, 395 


Epigastric treatment — Cont’d 
operation, 395 
extrapentoneal, 395 
mtra peritoneal, 395 
Epiplocele, 111 

Epiploic appendix and appendical hernia, di 
agnosis, differential, 111 
hernia, 111 

Frgotiu for hemorrhage following strangula 
tlon, 96 

Etiology (tec special chapters) 

Itjmologj, 30 

Fvontrntion of abdominal walls, 36S 
Examination, obturator hernia, 460 
of emplojees, 670 
Fxternal prevesical, 154 
rxtrn|ieritoncal bladder hernia, 599 
Evtrautenne pregnsner and hernia ot preg 
nmt uterus, diagnosis, differenti 
al, 091 

Lxtrusion of viscera in Inflamed hernia, 56 
F 

Face mn«ks 56 
facies abdominis, 63 

Fallopian tube hernia (see Ovarv, fallopian 
tube, and uterus, hernia), 581 
tuberculosis of, 107 
Fal«e> anus in strangulated hernia, 87 
Fascia flap 

inguinal operation, 240 
recurrence, operation, 292 
Fascia lata transplantation, 237 
disadvantages, 23S 
patch, 239 
fatty hernia 
age, 118 
anatomy, 118 
definition, 118 
diagnosis, 118 
differential, 119 
from ordinary hernia, 119 
etiology, 1J8 

fal«e 118 

irreducible, 11S 

mechanism at ttraagnfatiaa, 21S 
operation, 11 9 
accident*, 120 
pain, 119 
pathology, 118 
simple 118 
statistic®, 118 
strangulated, 118 
symptoms 119 
symptoms, 119 
synonym*, 118 
true hernia 118 
vomiting 119 
Faulty ligation of sac f 292 
Female, inguinal hernia, 345 
Females, frequency of inguinal and femoral 
hernia in, 32 
Femoral hern 1 a 
anatomy, 299 
and other varieties, 302 
canal, contents, 299 
Cloquet’s hernia, 304 
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Femoral — Coot M 
complications 
appendicitis, SOS 
strangulation, 307 
constricting point, 302 
Cooper’s hernia, 300, 305 
ligament, 300 
covering*, SCO 
cruto scrotal, 302 
definition, £90 
descent of hernia, 300 
diagnosis, differential 
abscess, 310 
adeniti*, 311 
aneurysm 811 
cyst*, 311 

inguinal hernia, 300 
irreducible hernia, 30H, 310 
lipoma, 311 
lymphocele 311 
obturator hernia, 310 
psoas abscess, 310 
saphenous vnnx, 300 
varicoso vein*, 310 
double sues, 301 
etiology 
age, 305 

anatomic cxu«es, 300 
children, 305 
congenital, 305 
factors that prevent, 33 
following inguinal operation, 300 
frequency, 302 
infants, 305 
preformed «aes, 32, 305 
pregnancy, 300 
tubcrculosi*, 300 
external, 303 
femoral canal, 299 
fossa, 300 
ring 300 
boundaries, 300 
frequency, 32, 299 
Gimberoat’s operation, 299 
lieriue crunle interne, 303 
de Laugior, 303 
en bis*ac. 301 
Bessel bach's hemia, 303 
historical, 299, 313 
hourglass sac, 301 
inguinal and femoral, 302 
modern operations, 313 
multilocular sacs, 305 
operation 

abscess in sac, 325 

accidents daring operation, bladder, 320 
blood vessels 320 
sliding hernia, 326 

advantages of inguinal operation, 315, 


323 


, 325 


anesthesia, 

Annandale, 315 
appendicitis and inguinal operation, 329 
catgut allergy, 327 
sutures and recurrence, 329 
combined abdominal and femoral 
cision, 354 

disadvantages of femoral operation, 324 


Femoral operation— Con t'd 
t-nrly rising, 327 
femoral route - 
disposition of sac, 320 
flexion of knee, 323 
freeing sac, 320 
incision, skin, 319 
opening sac, 320 
suture of ring, 320 
Qimbemat, 299 
inguinal route: 
cord 315 

dividing ligament, 310 
incision, 315 
inversion of sac, 317 
reducing hernia, 310 
strangulation, 310 
suture of ring, 317 
Trendelenburg position, 325 
interrupted sutures of ring, 323 
local anesthesia, 325, 329 
modern, 312, 313, 315 
mortality rate, non«trangulated 329 
strangul ited, 330 
perforation in sac, 323 
postoperative complication*, 329 
treatment, 325 
prcoperntivo treatment, 325 
recurrence, 32 8 
*pmal nne*thc*ia, 325 
statistics of different operations, 328 
Strangulated 
femoral operation, 323 
inguinal operation, 323 
perforation, rectus incision, 324 
reduction, 310, 32 4 
suture of ring, 323 
sutures and recurrence, 329 
varicoso veins and hernia, 310 
pectineal hernia, 304 
points of exit, hernia, 300 
prevascular hernia, 305 
prognosis, 312 
propentoneal, 303 
rare varieties, 303 
reduction en ma**e, 303 
relation of vessels, 302 
retro vascular henna, 304 
sac, 300 
contents, 301 
symptoms and diagno*Ia 
functional, 306 
objective signs, 307 
pain 307 
roentgen rav, 311 
Size, 307 
strangulated, 311 
mortality rate, 330 
and duration of symptom*, 330 
svnonym*, 299 

through Gimbernat’s ligament, 303 
truss, 312 

Femoral hernial tuberculosis, 108 
ring, 300 
vessels, 302 

Fetal hernia, umbilical, 33S 

Flexion of thigh, aid to deep suturing, 323 

Foramen of Winslow, hernia through, 438 
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Foreign bodies In appendix, 530 
m sac, 30 
Form of eac, 31 
Free or reducible hernia, -42 
Frequency, appendical hernia, 520 
bladder hernia, 501 
diaphragmatic hernia, 400 
femoral hernia, 290 
hernia of large intestine, 507 
inguinal, femoral, and umbilical hernia, 
32, 114 
hernia, 144 
direct, 114 

in infants and children, 273 
recurrence, 285, 28S 
lumbar hernm, 447 
sciatic hernia, 470 
selective service, 8S 

a 

Gallstones nnl hernm in lines alba, diag 
no«is, differential, 304 

Gastric and duodenal ulcer with hernia in 
lincu alba 304 

Gastritis nnd hernia in Imea alba, diagnoM*, 
differential, 301 
Gostrocele, 387 

Gastrointestinal disorders in infants and 
children 2"5 

disturbances in hernia, 1G8 
symptoms, umbilical hernia, 315 
Gelatine to prevent adhesions, 91 
General considerations of hernia, 30 
treatment, accidents nnd complication* 
preopcrntivo care 252 
complicated case*, 252 
simple cases, 2o2 

Genital tuberculosis and hernial tuberculosis 
107 

Gibbon's hydrocele, 174 
Gluteal heron, 470 
Gocher’s syndrome, 681 
Goyrand’s hernia, 154 

Grandparents’ hernm, predisposing cnu«e of 
hernia 37 

Grynfeltt Lcssliaft triangle, 446 
Gubernaculum in female, 145 
Gurgling sound in reducible hernia, 43 


n 

Hals ted ’b operation, 214 

Hematemesis, 91 

Hematocele and hernia, diagnosis, different 
al, 17S 

Hematoma and lumbar hernia, diagnosis, ilif 
ferential, 452 

and perineal henna, diagnosis, differential, 
494 

of cord and hernia diagnosis, differential, 
180 

Hemorrhage, amount of, Jn early intestinal 
hemorrhage complication *' 
strangulation, 94 
and stenosis of intestine 96 
complicating strangulation 
delajed, 95 
etiology, 95 

diagnosis, differential, 90 


Hemorrhage, complicating strangulation- — 
Cent ’d 
early, 94 
etiology, 94 
frequency, 95 
statistic*, 93 
Bjmptom*, 93 
prognosis, 96 
treatment, 90 

following strangulation, diagnosis, differ 
ential, 90 
m hernial sac, 37 
Hemostasis of wound, 50 
Heredity, predisposing cau«c of hernia, 37, 38 
Hernia (see also various types of hernias) 
adipo»a (see Fatty henna), 118 
age, 38 

nnd volvulus of omentum, 111 

complications or accidents, 54 

definition, 30 

dorsalis, 443 

etiofogy, 37 

etymology, 30 

fonmuis ovalis, 457 

frequent*}, 32 38 144 

funiculi umbihcal>«, 334 

general consideration", 30 

in “IV,” 59 

incarcerated 56 

incisurae ischiadicae, 476 

industrial, C7C (see also Industrial hernia) 

inflamed, 56 

internal opening", 31 

irreducible (sec Irreducible hernia), 54 

obstructed, 56 

of appendix ilci, 523 

of Douglas’ pouch, 487 

of ovary, 581 

of Treitz, 429 

of umbilical ring, 334 

ovanalis, 532 

prognosis, 265 

reducible (see Kcducible hernia), 42 
sex 39 
sfidmg, 499 

strangulated, 58 (see also Strangulated 
henna) 

symptoms and diagnosi", 42 
through outlet of pcln*, 487 
pelvic floor, 487 
uteri, 581 

sentrahs medians, 387 
with complete sac, large intestine, 505 
with incomplete eac, large intestine, 505 
with eac partially attached, large lutes 
tine, 505 
zirbalis 111 

Hernial tuberculosis (see Tuberculosis, her 
mal), 106 

Hernie en bissic, femoral, 301 
costoiliaen, 403 
juxtnfuniculaire 121 
joxtsvesicalis, 161 
par gli a "ement, 499 
sons pnbienne 457 
pupraihaca 443 
Heraioplastv, 197 
Hermorraphy 197 
Herniotomy, 197 
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Hesselbacli 's hcrnm, femoral, 303 
inguinal, 134 
triangle, 131 

Hip joint disease and obturator hernia, ui 
agnosia, differential, 4 OS 
Ilistomal, hernia, appendical, 523 
bladder, 555 
diaphragmatic, 400 
epigastric, 3S3 
femoral, 299 
in linea alba, 353 
in ancient times, 21 
internal, 420 
lumbar, 443 
obturator, 457 
of large intestine, 499 
of Mechel’s diverticulum, 517 
of ovary, tube, and uterus, 531 
penneat, 487 
sciatic, 477 

sliding, 490 
umbilical, 334 
ventral, 333 
introduction, 21 

Horae serum for hemorrhage, 95 
Horse batr suture. 51 

Iljdrocele and bladder hernia, diagnosis, dif 
ferentinl, 568 
and henna. 143 
Hypogastric hernia, 3S7 
Hysteria and hernia, 45 
Hj'terocele, 581 


Ice for obstructed hernia, 57 
Ileoappendicular fossa, 436 
Ileocecal fossa, 436 
Ileocolic fos«n, 435 
Iliohypogastric nerve, 123 
Ilioinguinal nerve, 123 
Impulse on coughing, 43 
Incarcerated hernia, 56 
cause, 56 
prognosis, 57 
symptoms, 57 
treatment, 57 
Incision, cosmetic, 01 
in fold of akin, 51 
sen growths in, 5i 

Incisional hernia (see Ventral hernia), 3or 
Indications for local anesthesia, 184 



Indirect inguinal hernia, 141 
Industrial hernia, 076 

afbdavit, atrophied testicle, 692 
aggravation of hernia, 683 
assistants, 692 
back groin syndrome, 6S1 
causes, congenital, 682 
congenital, indirect, 682, CSC 
without aggravation, 683 
consent to operation, 691 
contributory negligence, 692 
cost, compensation, 690 
danger of operation, 691 
death rate, 690 

diagnosis, differential, 673, 679, 684 
disability from hernia, 077 
early rising, 690 


Industrial hernia— Cont'd 
etiology, 080 

evident o of old hernia, 683 
examination of employees, 676, 677 
fees, 6‘> l 

Ooeher’s sjndrome, 681 
intestine, rupture, 682 
joint liability, 692 
length, inguinal ligament, 679 
local anesthesia, G92 
loose ring*, 678 
occupational hernia, 680 
open rings, 078 
potential hernia, 678 
priemplojment, 670 
preventive measures, 683 
traumatic hernia, 679, 689 
Infants, injection treatment, 277 
operation, 277 
mortality, 89 

prognosis, inguinal hernia, 273, 276 
reducible hernia, 46 
umbilical hernia, 33 1 
Infection In inflamed henna, 56 
of hernial coverings, 56 
Infectious diseases following hernia opera 
tion«, infants and children, 276 
Inferior duodenal fossa, 432 
lumlinr triangle. 445 
Infiltration anesthesia, technique, 191 
Inflamed hernia, 56 

obstructed, and strangulated hernia, diag 
nosis, differential, 57 
Inflammation of omentum, 111 
nnd volvulus, 113 
Infrnduodenn] fossa, 434 
Inguinal hernia 
anatom) 

acquired, 128 
adhesions in sac, 139 
causes, 128 

classification, etiologic, 129 
congenital, 130 

with nnarualv of testis, 137 
citopia, 137 
incomplete descent, 137 
inversion, 137 
conjoined tendon, 124 
contents of vie, 133 

ejs'fc, cvwiwv'feil ivrfb tsernutl eac*, M? 

of cord, associated With, 137 
deep inferior epigastric artery, 124, 134 
descent of testicle, 125 
development of, 130 

differential diagnosis reducible hernia, 
45, 169, 175 
adenitis, 43 
cold abscess, 45 
cysts, 46 
hydrocele, 45 
lipoma, 45 
new growth*, 46 
saphenous rarix, 45 
varicocele, 45 
direct or internal 
doable, 136 

He««elbaeh's triangle, 134 
tn women, 136 
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Inguinal hernia, anatomy, direct or internal 
< Cont 'tl 

middle fo«sa 135 
points of exit, 335 
relation to coni, 130 
to linea «cimlunans, 130 
weak spot, 135 
diseases of sac content*, 139 
external hernia, 121 
fn«m, trnnstemhs, 124 
subcutaneous or superficial ring 122 
external or inferior pillar, 122 
Internal or superior pillar, 123 
fo««ne, external, 124 
internal, 124 
middle, 124 
funicular process 325 
obliteration, 129 
gubernaculum in female, 136 
Hfieltacli’s hernia, 134 
triangle, 134 

hydrocele associated with 133 
incomplete inguinal hernia, 131 
indirect or external 
congenital, 130 
coverings, 134 
descent, 130 
formation, 130 
funicular, 132 
in female, 136 
infantile or encysted, 132 
varieties, 131 
inguinal canal 
boundaries, 121 
contents, 121 
m infant*, 122 
length, 121 
internal hernia 121 
m women, 130 
or deep abdominal ring, 123 
Intrnmguinal, 130 
lipoma m inguinal canal, 138 
mccham«ra of, 130 

microscopical examination of «ac, 127 
multiple loculi in sac, 126 
nerves, 123 

gemtocrural, 123 
iliohypogastric, 123 
ilioinguinal, 123 
Nnck, canal of, 132 
patency of procerus vaginah* 126 
processus vaginalis 126 
obliteration 128 
patency, 126 
sac, 138 

adhesions in, 139 
contents, 133 
diseases of, 139 
size of external ring, 122 
subcutaneous inguinal hernia, 130 
superficial inguinal hernia, 130 
testis, arrested, 129 
descent of, 125 
detention of, 129 
ectopic, 129 

maid e^cen tied or undescended, \wtl 
interparietal hernia, 129 
crowed, 129 
crural, 129 
cruro*crotal, 129 


Inguinal hernia, anatomy, te«tis, mal 
dt«ccnded — Cont ’d 
inguinostipcrflcial, 129 
perineal, 129 
pubopenile, 129 
transposed, 329 
undefended, abdominal, 129 
inguinal, 129 
pubic, 129 
scrotal, 129 

through femoral ring, 329 
transvcr«ali3 fascia, 124 
varieties, 321 
ancients, treatment, 21 
and perineal hernia, dugno«i«, difTeren 
tial, 494 

antiseptic treatment, 23 
canal, boundaries, 121 
contents, 121 
in infants 322, 273 
length, 121 
iKfinition 121 
etiology 

neute onset in sildiers, 145 
anatomic cau-e«, oblique hernia, 142 
nppen liciti*, operation for 40, 147, 148 
statistic*, 148 
artificial hernia, 147 
bilateral hernia. 148 
congenital malformation, 149 
sac*, 142 

deficiency of conjoined tendon, 146 

decent of testis, 141 

direct 

bilateral, 149 

following operation for femoral he" 
nia, 151 

for Indirect hernia, 154 
frequency, 151 
historical, 149 
in children, 149 
double hernia, 148 
drain*, lss 
emaciation, 145 
exciting causes, 147 
experiment'll ) ernia, 142 
fat, 146 

frequency, right and left, 144, 147 
hvdrocele operation, 143 
in female, 145 
inclination of mesentery, 142 
inguinal fossae, 146 
ligament, length, 345 
ingumosuperficial, 148 
interparietal 148 
frequency, 14S 
interstitial 148 
lrreducibibty 
adults, 152 
children, 152 
frequency, 152 
of omentum, 152 
lipoma in inguinal canal, 146 
military training 143 
neryes, destruction of, 123, 147 
ifuck, canal of, 145 

patent proce*«ns yaguialis With unde- 
scended testis, 143 
potential hernia, 142 
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Inguinal hernia, etiology— Cont’d 
predisposing causes 
age, 140 
heredity, lifl 
sox, 146 

* preformed sac, 142 
processus vaginalis, 141 
at autopsy, 142 
obliteration, 142 
properltoncal, 149 
selective service, 144 
strangulation, points of, 152 
suppuration, 147 
theories, historical, 149 
traumatic direct, 147 

femoral hernia, diagnosis, differential, 309 
fossae, 124 
frequency, 144 
historical, 149 
m infants and children 
appendicitis and hernia, 275 
bladder, STS 
contents of sac, 273 
dressing of wound, 278 
frequency, direct and indirect, 273 
inguinal canal, 273 

indication*, operation, 27Q 
mortality rate, 275 
recurrence, 277 
postoperative treatment 278 
predisposing cause* 273 
spontaneous cure, 275 
strangulation- 

mortality rate 275, 277 
operation, 277 
symptoms, 275 
taxis, 265 

symptoms and diagnosis, 273 
treatment, mechanical, 276 
truss, 276 
operation, 277 

indications for operation, 270 
inguinal ligament operation (i3as«ini on 
erntion), 218 
injection treatment, 277 
mortality rate 277 
of appendix, 533 
operation 

abdominal, through hernia incision 243 
ncciubirrir 
bladder, 208 
In children, 203 
deep epigastric ves*el«, 20S 
external iliac vessels 203 
faultv ligation sac, 203 
intestine, 208 
spermatic artery, 203 
vas deferens, 203 
anesthesia 184, 188 
local 184 
regional 185 
spinal, 187 

appendix, removal through iienua in 
cisfoa, 24 3 
Babcock’s operation 
clo«ure of wound 217 
deep sutures. Cooper’s ligament, 217 
incision, 217 


Inguinal hernia, operation, Babcock’s opera 
tlon — Cont 'd 
steel wuo sutures, 217 
transplantation neck of sac, 217 
Bassini's operation, modified 
aponeurosis, closing, 221 

dissection, 218 
lnci«ion, 218 
deep suture*, 218 
local anesthesia technique 218 
preservation of nerves, 213 
recurrence, 221, 225 
conjoined tendon, 227 
skin incision, 218 
Cooper's ligament operation 
aponeurosis, external oblique 
closure, 231 
dissection, 201 
incision, 169 
deep sutures, 208 

thigh flexion to aid, 210 
disadvantages, 211 
historical, 197 
preservation of nerves, 200 

disposition, 200 
freeing, 202 
ligating, 206 
locating, 202 
omentnm, 204 
(kin, closure, 211 
incision, 199 
cutis grafts, 242 
direct hernia, 
bladder injury in, 232 
ean«09 of recurrence, 232 
inoperable, 232 
operations 233 
varieties, 232 
fascia flap, 240, 202 
graft, 239 

lata transplantation, 237 
disadvantages, 238 
patch, 239 

female, operation in ( 237 
flexion of thigh, aid to deep suturing, 
210 

floss silk, 243 
Hoisted, direct, 216 
indirect, 214 
Ilognct’s operation, 234 
infiltration anesthesia tecluuque, 184 
ingumosuperficinl, 154 
injection treatment, 607 
instructions to patients after operation 
264 

interparietal, 154 
interstitial, 154 
leaving scrotal sac, 203 
local anesthesia technique, 184 
mechanical treatment, 601 
medial displacement of the cord, 230 
median cosmetic incision, 236 
laparotomy incision, 213 
mortality rate, nonatrangulatcd, 265 
nerves, preservation 200 
newgrowths in undescended testi*, 248 
paravertebral anesthesia, 187 
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Inguinal hernia, operation — Coat 'd I Inguinal hernia, progno*is — Cent M 


percentage of recurrence, direct, 2S1 
indirect, 281 

postoperative complication* 
catgut allergy, J&3 
elephantiasis, 243 
embolism, GO, 259 
heroatemcsn, flO 
phlebitis, 259 
retention of urine. 263 
secondary hemorrhage, SOS 
statistics, 262 
Futures, pam, fever, £58 
thrombosis, 90, 239 
tympamte*, 2C2 
preoperstive treatment 
complicated ca«es, 252 
irreducible hernia, 2o2 
pulmonary di«ea?e, 252 
sliding henna, 253 
simple ca«e«, 252 
propcntoneal, 154 
recurrence, causes 
age, 283 
o«thma, 296 
bilateral operations, 2 S3 
blood supply, 293 
division of nerve*, 295 
double sacs, 294 
failure to remove *ae, 202 
faulty method* of closure, 292 
in soldiers, 2S2 
lipoma, 291 
obesity, 293 

percentage of recurrence, 2S3, 28$ 
point of recurrence, 286, 288 
poor musculature, 295 
postoperative re*t, 293 
statistics, £84 
suture material, 233 ao 
time of recurrence, -SJ 
•round infection 297 
recurrence, operation for, 2 SC, 292_ 
regional anesthesia technique, I S3 
Hobin’s operation, 218 
spinal anesthesia, 187 _ . 

strangulated benna,_2G3 
complications, 265 
division of con«tnction 267 
following operation, 26S 
mtrasaccnlar, 26S 

mortality rate, 263 1 

multiple, 267 _ ' 

proximal ulceration of intestine, 26“ j 

treatment, 267 
two-stage operation 267 
Tanner's operation, 23a I 

test for viability 269 
undescended testis and hernia operation 
264 

Sevan’s operation, 264 
results, 265 

Watson’s operation, medial di*pla<.etnea* 
of cord, 230 
prognosis 
adnlt®, 181 
children, 181 
infants, 1S1 


limitations of truss, 181 
local anesthesia, 183 
strangulation, 182 
treatment 
operative, 182 
palliatire, 181 
symptoms and diagnosis 
ab«ces«, 178 
adenitis, 180 
n«cite«, 178 

canal of Xuck, hjdrocele, 178 
complications, 171 
cyst, 178 
dermoid cy*t, 173 
diagnosi*, differential 
complete inguinal, 166 
irreducible, 170, 173 
reducible, 175 
direct and indirect, 175 
femora! hernia, 179 
from other di*eascs 175 
incomplete inguinal, 179 
irreducible, 179 
reducible, 169, 379 
direct and indirect, 369 
ectopic te*ti*, 178 
femoral hernia, 179 
fibrous tumor, 178 
functional symptoms 
beginning hernia, 1C6 
bubonocele, 166 
complete hernia, ICO 
compression of cord, 173 
incomplete hernia, ICC 
prodromal pam, 165 
scrotal hernia, 1C6 
gastrointestinal, 108 
hematocele, 178 
hematoma of cord 180 
hydrocele 
congenital, 374 
m children 177 
of cord, 176 

of tunica vnginah*, 178, 3 79 
in women, 171 
method of examining 171 
inguino*uperfieial, 170 
interstitial, 170 
irreducible, 173 17S 
in female, 178 
lipoma of cord, 17S, ISO 
malignant di*ci*e of cord, 178, 180 
ma**ive hernias, 170 
objective sign*, hernial ring*, 174 
percussion, 369 
reduction, 169 
reflex, 169 
propentoneal, ]f9 
psoas abscess, 381 
round ligament, tumors of, 178 
scrotal 171 
strangulated, 374 
complications 174 
in children 374 
in female 174 
vancocele 170 
*ynonym* r 721 
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Trguinnl hernia — Coat'd 
taxis In 

accidents of, 200 

adjuvants to, 260 
incite itions for, 265 
methods of, 265 ~ 
signs of reduction, 266 
truss treatment 
best, 601 

complications, 601 
contramlicationo, 601 
difficulties of, 601 
infants and children, <503 
point of pressure, 601 
rules for wearing, C01 

Inguinal ligament operation (His aim opem 
tion), 218 

operation, femora! hernia, 311 
advantages, 313 

Inguinosuperficial hernia, 153, 170 
diagnosis, 153 
operation, 159 

IujectioD treatment, 007 675 
complications, 021, 622 
accidents 622 
allerg} , 022 

economic advantage, 612 
solutions C22 
statistics, 613 
vitamins that aid 007 
epigastric hernia (see ventral and, 668 > 
femoral hernia, 057 
amount injected, 661 
angle of needle, 662 
complications. 662 
contraindications, 637 
depth of injections, 662 
marking site, 637 
multiple injections, 65S, 6G0 
needles, 621 
recurrence, 662 
reenforcing injections, 662 
selection of cases, 637 
single sj ringe method, 013 
solution, 657 
syringe, 621 
technique, 660 
tru«s, 628, 657 
inguinal hernia, 633 
bilateral hernias, 653 
contraindications, 620 
economic advantages, 612 
employee, 012 
follow up examination, 655 
historical, COS 
indications 611 
industrial corporations, 612 
instructions for patient after injection, 
630 

insurance companies, 612 
operation and injection, 034, 656 
pain, 611 

recurrence after injection, 611 
after operation, 613 t 

reenforcing injections, 63 j 
results, 613 
time for cure, 653 
recurrence operative, 651 
complications, 622 


Injection treatment — Cant'd 
selection of cases, 614 
nged, 617 
children, C17 
favorable, 615 
infants, 617 
unfavorable, 617 
solutions, 626 
difficult hernias, 626 
procaine quinine phenol, 626 
technique, 031 

amount, injection, 032 
angle of needle, 633 
direct, CIO, 647 
dressings, 652 
experience Oil 
indirect, 633, 630 

injections to lessen operative recurrence 
050 

multiple injections, 612 
needles, 621 

single sx nnge method, 611 
syringes, 031 

training nnd experience, 631 
tm«s 618 628 

instructions for wearing, 030 
umbilical C01 
amount of injection, 665 
complications e67 
eontraindnntions C04 

dressings, 666 

multiple infections, 0G5 
needles, 60 1 

reenforcing injections, 667 
selection of case® 664 
single syringe method, 665 
syringe®, 664 
solutions, 664 
technique, CGj 
truss, 664 

ventral nnd epigastric hernia, 668 
amount of injection, 672 
complications, C72 
contraindication*, 668 
dressings,. 072 
multiple injections, 670 
needles, 668 

postoperative recurrent hernias 672 
reenforcing injections, 672 
selection of cases, 0GS * 

single syringe method, 670 
solutions, CG8 
p ) tinges, 663 
technique, 670 
truss, 668 

Instructions to patients after operation 672 
Intermesocolic fossa, 433 
Intermuscular hernia, 354 
Interna! hernia 
anatomy, 431 
cecal foe«i, 435 
definition, 429 
diagnosis, 43S 
etiology, 437 

foramen of Winslow, 437, 43s 
fos»a 
cecal, 435 

duodenojejunal, 433 
ileocecal, 436 
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Intern il fosra — Coat’d 
ileocolic, 435 
inferior duodenal, 432 
infraduodehnl, 434 
mtermc'ocohe, 433 
me«entericopanetnl, 433 
mesocolic, 431 
parnceeal, 438 
paraduodenal, 431, 431, 438 
posterior duodenal, 413 
retrcmppendleular, 438 
retrocecat, 416 
superior duodenal, 412 
frequency, 430 
historical, 420 
t n torsi guioid anatomy, 436 
prognosis, 139 
symptom*, 433 
synonyms, 429 
tmns>cr«e me«ocolon, 433 
treatment, 419 

postoperative complications, 430 
varieties, 410 

Internal supravesical hernia 
anatoms, 183 
definition, 161 
diagnosis, 164 
etiology, JC3 
historical, 161 
prognosis, 161 
statistic*, 101 
symptoms, 161 
synonyms 101 
treatment, 104 
varieties, 262 
external, 162 
internal, 102 
interstitial, 162 
Interparietal hernia, 154 
frequency, 155 
operation, 159 
Intrnpentoneal hernia 429 
Tntersigmonl hernia 417 
Interstitial lieraia 
definition, 154 
historical, 154 
prognosis, 159 
elflljjJj/’S, 155 
synonyms, 154 
treatment, 159 
varieties, 155 

external superficial 158 
Wgumosuperficial, 158 
intermuscular, 150 
properitoneal, 155 
Intestinal anastomosis 
basting stitch, 84 
button, 79 
end to end, 83 
lateral, 81 

obstruction caused by anastomotic button 
SO 

Inte«tine 
hemorrhage, 94 
injury during operation, 254 
large, hernia of, 499 (sec tiUo Large in 
testine, hernia of) 
resection, 79 

IntraaMominal pressure in straining, 130 


Intrainguinal hernia, 154 
Intrapunctal hernia, 151 
■ of bladder. 561 

Intrnsaecular ficmia of large intestine, 50> 
Intraicsical hernia, 101 
Inversion of gangrenous patch, 78 . 
Irreducible hernia, causes, 64 
contusion, 50 
diagnosis, 54 
prognosis, 5G 
sac contents, 53 
treatment, 50 
fschiafic hernia, 473 
r-ch locate, 476 
Ischiorectal hprnia, 157 


Jack knife position, postoperative, 201 
Joint liability, 692 


[>o tendon suture, 193, 453 
s hernia, 154 


l.abiouginat hernia, 487 
I andslip or landslide of the large intestine, 

499 

Lnparocele, 3CG 
I nrge intestine, hernia of 
acquired, 505 
anatomy, 500 
bilateral hernia, 503 
cecum, 503 

changes in position of other structures, 

500 

congenital, 504 
definition, 499 
diagnosis, differential 
hla Her, 511 
other hernias 511 
cmbnology, SOU 
etiology 
age, 500, 507 
anatomic cnu«es, 507 
congenital, sigmoid, 507 
frequency, 507 
left sided cecal, 509 
right sided sigmoid, 509 
sex, 507 
site 507 

sliding stages. 508 
hernia b\ baseulation, 500 
historical, 499 
mtrasaccnlar, 505 
local anesthesia, 511 
mesocolon, 503 
mortalitv rate, 511 
operation, 513 
parasaeeuiar, 505 
pathology, 504 
prognosis, 571 
recurrence, 511 
statistics, 500 
symptoms and diagnosis 
complications, 510 
obstruction, 510 
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Largo intestine, symptoms and complications 
— Cont'd 
pentonitl", 510 
strangulation, 510 
functional, 509 
objective, 509 
synonyms, 499 
treatment, 
cecopexy, 516 
colopcxy, 516 
extrasaccular, 51 1 
freeing adherent intestine, 515 
herme par bascule, 510 
intrasaccular, 513 
operation, 513 
complication*!, 520 
contraindication®, 573 
parasaccular, 514 
preopcratlvo treatment, 512 
reconstructing mesocolon, 516 
reducing intc»tine, 515 
sac, 515 

etrangulition, 520 

Late hemorrhage following strangulation, di 
ngno«i«, differential, 60 
Latent hemorrhage complicating strangula 
tion, 95 

Literal anastomosis, SI 

overlapping fa®cin, umbilical hernia opera 
tion, 3C1 

pinching of intestine (see Partial entcro- 
celo), 102 

rectus Incision, anastomosis in strnngula 
tion, 87 

Laugier’a hernia, 299, 303 
La valor's hernia (tec Partial rnferoeele), 
102, 487 

Leakage after blood ve«®el suture, 50 
Left sided appendical bemm, 533 
cecal hernia of large intestine 309 
Legal aspects of hernia (see Industrial her 
ma), 670 

Lesshaft Qrynfcltt triangle 429 
levator hernia, 437 

Lmea alba, hernia in (sec Epigastric hernia), 
387 

Linen semilunaris, 370 
Linen transvem, 372 
Llparocelo (sec Fatty hernia), 118 
Xj pectomy, xa yestrs! heron, 2.91 

with umbilical hernia operation, 361 
Lipoma and femoral hernia, diagnosis, diffcT 
ential, 311 

and lumbar hernia, diagnosis, differential 
452 

in ingmnal canal, 146 
Lipome hermaire 535 
LittrS’a hernia, 437 

Local anesthesia femoral hernia operation 
184, 329 
in aged, 47, 184 
in hernia operations 
accidents, 191 
adrenalin in, 188 
advantages, 184 
author’® syringe, 190 
bntyn, 189 
calcium cMorid, 180 
chlorobutanol in, 189 


Local anesthesia in berm i operations — Cont’d 
comfort of patient in, 184 
contraindications, 184 
dtlajed wound healing, prevention of, 
191 

epinephrine in, 189 
in children, 185 
in neurotic subjects, 185 
in old nge, 384 
indications, 181 
intraenme, 188 
metycaine, 188 
needle®, 190 
noroeame, 18S 
mipcrcamc, 188 
paravertebral, 187 
pontocaine, 188 
potassium sulphate in, 189 
preoperatirc treatment, 101 
preparation of solution, 1S9 
procaine, 188 
prolonging anesthesia, 189 
sloughing after, prevention of, 191 
spinal, 187 
complication®, 187 
supraremn in, 189 
sjnnge, 390 

technique of injection 1‘U 
time required for, 184 
toxicity of anesthetic agents, 190 
m shock, 91 

in strangulated hernia operation, 74 
technique, 184 
Lumbar hernia 
anatomy, 445 
course, 445 
definition, 443 
dingnosi", differential 
nbsces", 452 
fibroma, 452 
hematoma 452 
liponn 450 452 
mu«cle hernia, 452 
etiology 

nb«cess 449, 451 
acquired, 443 
age 444, 449 
congenital, 448 
spontaneous, 443 
point of exit 444 
traumatic, 440 
frequency, 447 
historical. 443 

inferior lumbar triangle (Petit), 44u 
irregular openings m muscles and aponeu 
rosis 447 
prognosis, 452 

contents, 447 
statistics, 443 
age, 444 

nontraumatic, 444 
side involved, 444 
"trangufation, 445 
treatment, 445 
varieties, 444 

superior lumbar triangle (Gryn/elft Less 
haft), 446 
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Lumbar — Coat'd 
tymptoms nnd diagnosis 
reducible, 449 
strangulated, 450 
synonyms, 443 
treatment, mechanical, 452 
operation, 452 
fatty hernia, 434 
incision, 452 
large hernia*, 454 
metliods, closure, 455 
strangulated, 455 


M 


Nerves, inguinal — Cont’d 
genitocrnral, 223 
iliohypogastric, 123 
ilioinguinal, 123 

Neurotic subject* and Jocal anesthesia, JSl 
Newgrowths and henna, diagnosis, different! 
al, 46 

Newly bom, diaphragmatic heron In, 411 
Nipped hernia ( sec Partial eaterocele), 102 
Nomenclature, abdominal hernia, 30 
Nuclc, canal of, 130 
nnd henna, 145 

0 


Malformations, congenital, nnd diapbrng 
tnatic licrnia, 407 
of pillars of external ring, 129 
Malignant disease of cord nnd hernia, diag 
aosis, differential, 178 
Masked hernia, 102, 3GS 
Mn««ngc to lessen scar formation, 51 
Massive hernias, diagnosis, 170 
Mechanism of inguinal hernia, 130 
Meckel's diverticulum 
nnatomy, 519 

nnd appendical hernia, diagnosis differen 
tial, 540 

nnd umbilical hernia, 342 
diagnosis, 551 
embryology, 550 
hernia of, definition, 547 
diverticulitis, 549 
etiology 

active causes, 550 
age, 550 

predisposing, 550 
sex, 5 j 0 
side, 510 
site, 550 
frequency, 530 
historical, 547 
mortality rate, 552, 553 
nomnflamed, 548 
prognosis, 552 
statistics, 548 
symptoms and diagnosis 
irreducible 550 
reducible, 550 
strangulation, 551 
synonym*, 547 

treatment, operation with excision, 5o3 
strangulation, 553 
medial transplantation, cord, 230 
Median cosmetic incision, 236 
Merocele, 299 

Mesocolon transierse, hernia through, 435 
Micro°eopical examination of «oe, 127 
Micturition disturbances of, hernia of nreter, 
578 

Military training and hernia 143, 145 
Multilocular sacs, femoral 305 
Muscle and lumbar hernia, diagnosis, differ 
ential, 452 

N 

Nau«ca m strangulation, 67 
Nerves, destruction of, and hernia, 147 
inguinal, 123 


Obesity, predisposing cnu«e of hernia, 40 
Oblique inguinal heron, 121 
Obturator hernia 
nnatoroy, 459 
artery, 463 
canal, 400 
content*, sac, 463 
nerve, 403 
opening, 401 
definition, 457 
diagnosis, differential 
adenitis 46S 
femoral hernia, 4C8 
hip joint disease, 40S 
internal hernia. 40S 
perineal hernia, 40S 
p=ons abbess, 468 
varico«c veins, 408 
etiology 

accidental causes, 4C5 
predisposing, 404 
age, 464 
congenital, 404 
emaciation, 464 
other cau*e», 464 
sex, 404 
frequency, 464 
historical, 457 
mortality rate 469 
nerve, 463, 466 
prognosis, 409 

relation to nerves and vessels, 463 
sac, 461 
contents 450 
size, 461 


statistics 453 
age, 458 
diagnosis, 459 
duration, strangulation, 459 
sac contents, 459 
sex, 458 
site, 458 
treatment, 459 
symptoms and diagnosis; 
examination, 466 
pain, 467 

pressure on nerve, 466 
reducible, 465 
strangulated, 465 
synonyms, 457 
treatment 

abdominal operation 470 
inguinal operation, 474 
n oust ran gulated, 469 
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Obturator treatment — ContM 
obturator operation, 472 
resection, intestine, 410 
strangulation, 460 
taxis, 469 
varieties, 401 
Occupational hernia, 676 
Old age and local anesthesia, 184 
strangulated hernia in, 83 
Omental hernia 

appendical hernia, diagnosis, different ml, 
530 

flap to reenforce intestinal suture line, 01 
grafts to prevent adhesions, 91 * 

hernia, adhesions, 36, 91, ill 
nnl strangulate 1 enterocele, diagnosis, 
differential, 69 
complications 
embolism, 90 
peritonitis, 113 
postoperative epiploitis, 113 
thrombosis 00 
definition. 111 
diagnosis, 111 
differential. 111 
frequency, 111 
gangrenous, 112 
gastrointestinal symptoms, 112 
inflammation, 111 
irreducibility, 112 
ligation of omentum, 112 
prognosis, 112 
size, 111 

symptoms. 111, 113 
strangulation, 112 
synonyms 111 
treatment, 112 
Omontocele, HI 
and bladder hernia, 569 
Omentum, disposition of, 204 

in strangulated enterocele, treatment, 77 
tuberculosis of, 106 
Omphalocele congenitalis, 334 
Oiphorotele 58 1 
Opeoeele, 457 

Operations, inguinal 193 (see also rnguin il 
hernia, operation) 

Ovariocele, 581 

Ovary, fallopian tube, an 1 uterus, hernia 
anatomy, 5S4 
complications 

abscess in sac, 590 
strangulation, 590 
torsion of adnexa, 590 
contents 

ovarv and tube, 585 
pregnancy m tube, 685 
uterus, 586 
definition, 581 
diagnosis, differential 
abscess, 590, 591 
cast, eaaal of Nuek, 590, 591 
endometriosis, 591 
enterocele, 599 
pregnancy, 591 
ectopia of ovary, -583 
etiology 

ovary and tube, 586 
uterus, 588 


Ovary — Cont ’d 
historical, 581 
infants and children, 582 
mortality rate, 591 
pathology: 
ov3Ty and tube, 086 
round ligament, 586 
uterus, 586 
pregnant uterus, 684 
prognosis, 591 
site 

ovary and tube, 684 
tube alone, 584 
uteru*, 584 
statistics, 583 
symptoms and diagnosis 
ovary and tube, 588 
to be alone, 599 
uterus, 089 
synonyms, 5S1 
treatment 

ovary and tulio, 591 
uterus, 592 
pregnant, 002 
varieties, 584 

P 


in in beginning hernia, 166 
Painful hernia, 42 
scar, 51 

Palpation reducible hernia, 43 
strangulation, 69 
Pantaloon sac*, 294 
Faraduodcnal fos-a, 438 
Paraperitoneal bladder hernia 559 
Parasaceular henna of large Intestine, 565 
Paraumbilical hernia, 345 
Paravertebral nnesthe»ia, 187 
Parnve'ieal hernia, 161 

Parents’ hernia, predisposing cause of hernia, 
37 

Partial enterocele 
abdominal operation, 164 
definition, 102 
diagnosis, differential 
adenitis, 103 
appendix, 104 
complete strangulation, 103 
early operation, 103 
etiology, 102 
frequency, 102 
gangrene 

early onset, 102 
treatment, 104 
historical, 102 
intestine, re»ection, 104 
mortality rate, 103 
obstruction, incomplete, 103 
operation, 103 
pathology, 102 
prognosis, 104 
symptoms, 103 
synonym*, 102 
treatment, 104 
two stag© operation, 104 
Parts of enc, 33 
of henna, 33 

Patient, instructions after operation, 264 
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Pectineal hernia, 209, 304 
Perforation In femoral sac, 323 
Perineal hernia 
anatom}, 488 
anterior labial 400 
lateral perineal, 494 
perineal, 480 
posterior labial, 490 
boundaries, pelvic Outlet, 4S8 
definition, 487 
diagnosis, differential 
nb*ee*i, 494 
cjst, 494 

femoral hernia, 493 
fibroma, 494 
hematoma, 494 
inguinal 1 erma, 494 
lipoma, 494 
obturator Jiernn, 408 
sciatic bermn, 481 
Dougina' culdesac, 489 
ctiologj 
age, 492 

exciting cnu«e* 493 
predisposing, 493 
sex, 492 
historical, 487 
mortality rate, 495 
posterior labial henna, 487 
penneni hernia 
sac contents, 402 
prognosis, 495 
sac content*, 492 
symptoms and diagnosis 
rectal. 494 
reducible, 493 
strangulated, 494 
vaginal, 493 
synonyms, 487 
treatment 

abdominal operation, 495 
combined operation, 497 
mechanical, 493 
operation, 495 
perineal operation, 490 
taxis, 495 
vaginal, 497 

Tentoaeam la np*r)y formed hernia, 33 
Persian surgery, 24 
Petit’s hernia, 443 
triangle, 445 

Phlebitis following hernia operations, 259 
Phrenic hernia, 400 
Phrenocelc, 400 
Pneumoperitoneum, 44 

Points of constriction, femoral hernia, 302 
of exit, direct Inguinal hernia, 135 
of femoral henna, 300 
Posterior duodenal fossa, 433 
labial hernia, 487 
perineal hernia, 490 
Postoperative complications 
catgut allergy, 2o3 
chylocele, 257 
elephantiasis 257 
embolism, 259 
treatment, 260 
femoral hernia, 329 
filarial lymphangiectasia, 257 


Po>l operative complications— Cont'd 
of abdominal operations, 237 
pain and temperature, 258 
effect of sutures, 238 
phlebitis, 259 
pulmonary, 257 
secondary hemorrhage, 258 
statistics, 257 

thrombosis and embolism, 259 
treatment, 260 
tjmpamtes, 202 
umbilical hernia, 355 
Po«toperatno epiploitis and abscess, 113 
and omental hernia, 111 
and peritonitis, 111 
intestinal anastomosis, 77 
operation, 113 
palliative treatment, 113 
rectal examination, 113 
resection of intestine, 77 
suppurative, 113 
symptoms, 113 
treatment, 113 
vaginal examination, 113 
pain after operation, SCO 
perforation of intestine, 98 
alove constriction, 99 
etiology. 98 
prognosis, 99 
treatment, 99 
treatment 
aged, 203 
diet, 204 
dressing*, 201 
early rising, 262 
exercise, 262 
femoral, 325 

infants and children, 277 

instructions for patients, 264 

pain, 264 

penicillin, 264 

position in bed, 261 

rest, 202 

support of scrotum, £64 
umbilical, 363 
vitamins 563 
work, 202 

Postures for taxis, 265 
Potential hernia, 142 
Preaponeurotic interstitial hernia, 154 
Prefa=cial henna, 154 
Preformed or congenital sac 0 , 32 
Pregnanej and hernia, 145, 300 
predi«po«ing causes of hernia 40 
Prehermal lipoma (see Fatty hernia), 118 
and bladder hernia, 553 
Premature infants and inguinal hernia, 273 
Premonitor} symptoms of hernia, 42 
Preoperative treatment (see special chapters) 
Preparation of anesthetic solution, 189 
Pressure on nerve, obturator hernia, 406 
Prevasculnr femoral hernia, 303 
Prevention of ablorainal adhesions, 91 
Prevesical hernia, 161 
lipoma in bladder hernia, 5Co 
Prognosis (see special chapters) 

Prolonging local anesthesia, 1S9 
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Propentoneal hernia 
diagnosis, 157 
etiology, 154 
femoral, 302 
inguinal, 154 
operation, 159 
supravesical, 161 
Prostration in strangulation, 6S 
m volvulus of intestine, 100 
Proximal ulceration, intestinal obstruction, 
99 

Pudendal Iierma, 487 

Pulmonary mptorns, diaphragmatic berma, 
410 


Quinine and urea hydrochlortd, 620 
R 


Recurrence of inguinal Iierma 
causes 
age, 283 
asthma, 290 
bilateral operation, 296 
blood supply, 295 
division of nerves, 293 
double sacs, 294 
failure to remove sac 292 
faulty methods of closure, 292 
infection, 297 
lipoma, 294 
obesity, 293 

operation, opposite side, 234 
percentage of recurrence, 284 
point of recurrence, 280 
poor musculature, 295 
postoperative complications, 296 
rest, 295 

suture material catgut, 295 
time of recurrence, 283 
in infants and children, 27" 
operation, 286 
fa'Cia flap, 292 
percentage, of direct, 285 
of indirect, 288 
statistics, 2S4 

Reducible hernia, diagnosis, 42, 169, 175 
prognosis, 46, 181 
symptoms, 42, ICC 
treatment, 47, 193 
mechanical, 47 
operative, 47, 193 
Reduction en bloc, 72 


age, 72 

autoreduction, 73 
complications, 74 
diagnosis, 73 
etiology, 72 
frequency, 72 
prognosis, 73 
sex, 72 
site, 72 
symptoms, 73 
taxis contraindicated, 72 
treatment, 74 
varieties, 72 

Regional anesthesia technique, 218 

Renaissance snrgery, 26 


Resection of mesentery anil intestine, 79 
Respiratory complications, 257 
Retrograde strangulation, 59 
of appendix, 533 
Rctroinguinal hernia, 121 
Retroperitoneal hernia, 429 
anterior, 161 

Retrovascular femoral hernia, 304 
Richter’s iierma (see Partial cnterocele), 
102 

Right of domicile, lo»s of, 55, 252 
Right sided sigmoid hernia of large intestine, 
509 

Rocking chair hernia, 514 
Roentgen ray diagnosis (see special chapters) 
Poraan surgery, 23 
Rosary sac, 35 
Rubber gloves, 48 
Rupture, definition, 30 
of intestine in sae, 55 

8 

Sac, adherent, removal of, 237 
anatomy 
body. 33 
mouth, 33 
neck, 33 
shape, 34 
size, 34 

changes, in intestine, 36 
in sac, 36 

congenital or preformed, 32, 38 
at autopsy, 41 
contents 

hernia of ovary, tube, and utenj«, 583 
in ordinary hernia, 35 
irreducible hernia, 64 
perineal hernia, 492 
sciatic hernia, 479 
coverings, umbilical hernia, 356 
diseases of, 36 
foreign bodies, 36 
hemorrhago into, 37 
hernia in linca alba, 390 
of large intestine, 515 
lumbar hernia, 447 
microscopical, 38 
newgrovrths in, 37 
obturator hernia, 461 
relation to other structures, 31, 36 
size and shape, 34 
types, 35 

Saerosciatic herma, 476 
Saddle bag sacs 294 

Saphenous varix and femoral hernia, drag 
nosjs differential, 309 
Scars, adherent, painful, 51 
measures to lessen, 51 
Sciatic herma 
anatomy, 477 
course, 477 
definition, 477 
diagnosis, differential 
ab»ce=s, 481 
aneurysm, 481 
malignancy, 481 
perineal herma, 481 
tumors, 431 
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Sciatie hernia— Cont’d 
etiology 

ace mental cau«cs, 470 
predisposing, 479 
frequence 479 
historical, 470 
prognosis, 4S1 
sac contents 479 
statistics 477 
age, 476 
sex, 477 
site, 477 

symptoms and diagnosis 
reducible, 479 
strangulated, 4S0 
synonyms, 477 
treatment* 

mechanical, 481 
operation 
abdominal, 481 
combined, 486 
nonutrangulatcd, 486 
sciatic, 482 
strangulated, 480 
varieties, 478 

Selective service frequency, 38 
Self threading spring eyed needle, 50 
Sepoy’s hernia, 387 
Sot, 39 

Shock and local anesthesia, 184 
measures to le««cn, 91 
treatment strangulation in infants and 
children, 277 

Sigmoid, congenital, large intestine, 509 
Silk suture, 43 

technique, Halsted 214 
Size and shape of me, 34 
Skin closure, to minimize «car, Cl 
Sliding hernia, 499 (sec also Large fnte«tine ( 
hernia of) | 

Stages of, 504 1 

ureter, 578 

Sneezing, canoe of henna, 41 
Sound in diagnosis, bladder hernia 500 
Spiegel’s hernia 308 
Spinal anesthesia, 184 
Sponge*, 4r 
Starting of navel 334 
Stc.it occfe (see Fatty hem/s), 113 
Stenosis of intestine, acute, 96 
annular constriction, 97 
chronic, 98 
etiology, 97 
experimental, 97 
hemorrhage, 96 
pathology, 97, 98 
prognosis 98 
symptoms, 97, 98 
treatment, 98 
tubular constriction, 97 
Stercoraceous vomiting, 57 
Stomach dilatation, acute 
diagnosis, 92 

etiology, 92 
treatment 92, 202 
fluid*, 92 
posture, 92, 262 
TTang-en'teen tube, 92 
Stone in bladder, treatment of, 574 


Straight, blood vessel suture needles, 49 
Strain, cause of hernia, 42 
Straining and inguinal hernia, 160 
Strangulated hernia 
acidosis, treatment, 8S, 92 
advantages of operating without preeed 
mg taxis, 74 

anastomosis through lateral rectus incision, 
83 

anatomy, 53 
ancient beliefs, 53 
cnu«es 

active, 58 
external, 59 
hernial ring, 59 
in “TV,” 59 
neck of sac, 50 
other causes, 59 
retrograde, 59 
contents of loop, 03 
definition, 58 
diagnosis, 60 

differential, epididymitis, 70 
hydrocele of cord, 70 
inflamed hernia, 57 
obstructed hernia 57 
omental hernia, C9 
partial entcrocelo, C9 
position of relief, 265 
undeseended testis, 70 
vomiting of pregnancy, 70 
fecal fi«tu1n, 03, 87 
femoral 

femoral operation, 323 
inguinal operation, 323 
lateral rectus incision, 323 
frequency, 64, 05 
gangrene of hernial covering* 83 
historical 5S 
in aged, 88 
inguinal 

complication* 252, 2G0 
diagnosis, differential, 70 
in children 174 
m female, 174 
mortality rate, 2CS 
multiple, £01 
te«t for viability, 263 
treatment, 201, 267 

interstitial, 260 
intestine, changes in 
congestion, 61 
gangrene, 62 
inflammation 61 
ulceration, 02 

lesions of abdominal intestine 
above constriction, 64 
below constriction 64 
local ane«Hie*ia operation, 71 

mechanic 

by inflammation, 64 
by volvulus, 64 
elastic strangulation, 64 
spasmodic strangulation, 63 
mesentery strangulated, 64 
separation of 
etiology, 64 
prognosis, 64 
treatment, 64 
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Strangulated hernia — Coat’d 
mortality rife, 70, S8, 80 
odor of gangrenous intestine, 62 
on«et of gangrene, time, 62 
of strangulation, GO 
operation 
anesthetic, 74 
basting stitch, 84 
congestion from traction, 70 
division of constriction, 7o 
divul'ion of ring, 7fl 
examination tie content*, 76 
inci ion, 75 

inier*ion smuff nren of gangrene, 78 
omentum, 77 
opening sac, 7o 
signs, gangrene, 77 
tc*tn, 76 
mhility, 70 268 
suspicious intestine, 77 
operative treatment ’ • 

nnastomoeis alove strangulation, 73 
anastomotic button, 79 
anesthetic, 74, 209 
artificial anus, 87 
end to end anastomosis, 73 
instrument*, 75 
lateral anastomosis, 81 
preoperative treatment, 74 
primary reaction, 78 

pathologic change*, ra fluid in sac, GO, 61 
in intestine, 01 
in sac, 60 

postoperative treatment, 02, 2l>8 
iblonunal adhesions, 91 
predisposing causes 
age, 05 
congenital, 63 
«cx, Go 
site, 06 

size of ring, GO 
time, GG 

preoperatm* treatment, 268 
prognosis, 70 
rectal alimentation, 88 
reduction en ma»se, 72 
resection 

application oT intestinal clamps, 79 
emptying afferent loop, 79 
intestine, 79 
mesentery, 79 
mortality, 70, SO, StSS 
retrograde 59 
shock, to lessen, 74, 91 
signs, objective 
auscultation, 09 
complicating other diseases, C9 
external swelling 69 
gangrene, 09 
masked hernia, 69 
palpation, 69 
percussion, 68 
site of perforation, Gl 
symptoms, functional 
constipation, 67 
diarrhea, C8 
facies ablombus, 62 
nausea, 67 
pain, 67 


Strangulation, symptoms — ContM 
prostration, C8 
shock, 68 
vomiting, 67 
taxis 

accidents, 200 
contraindications, 71, 205 
danger*, 71, 205 
indications, 70 
postiirea fur, 71 
signs of rclurtion, 260 
statistics on 71 
tuluuquo of, 265 
toxicity of intestinal contents, 79 
treat ment, 232 

by ancient an I early operators, 53 
truss ns a wiu*e, 66 
two "taco operation, 73 
'with i oirul as or torsion of intestine, 1)9 
Strangulation and separation of mesentery, 
64 

causes (see Strangulated hernia, causes), 
03, CO 
complication of 

intestinal hemorrhage, 94 
postoperative perforation, 98 
stenosis of intestine, 94 
volvulus of intestine, 99 
fremicncy, 64, Go 
mecJiani«m of, 64 
of mesentery, 64 
onset, 60 

persistence of groove in intestine, sign of 
future Fteno«i«, 98 
Subcutaneous inguinal hernia, 154 
ring, JS2 

Subcuticular suture of skin, 50, 229 
Subpubic hernia 487 
Sumerian surgery, 21 
Superficial inguinal hernia, 166 
ring, 122 

Suppression of urine, 262 
Suprapubic hernia, 361 
Supravesical hernia, 161 
future material 

intgut, 48, 49 257 
cotton 48, 253 254 
historical 49 
indications, 48 253 
nonabsorbable, 4 8, 253 
silk, 48 253 
statistics, 295 
temperature nnd pain, 258 
wire, 253 
needles 50 

of bladder woun Is, 572 
dwelling in strangulation, 68 
ab'ence of, 69 

Symptoms nnd diagnosis of hernia, 42, JtW 
Syringe for local anesthesia 190 

T 

Taxis accidents of, 266 
contraindications, 71 
dangers, 71 
indications for, 71 
method, 20a 
posture, 71 
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Taxis — Coat’d 
reduction en mass;, 72 
signs, reduction, 267 
Testicle (#ee Testis) 

Te«tls, abdominal, 129 
anomaly of, with hernia, 137 
arrested, 129 
crossed, 329 
crural, 129 
cruro«crotal, 329 
descent, 320 
(Mention of, 329 
ectopic, 129 
inguinal, 129 
inguinosupcrficml, 129 
maldesccnded, 129 
perineal, 24S 
pubic, 129 
pubopcnile, 129 
scrotal, 129 
torsion, 249 
transposed, 129 
nndesccnded, 137 
ncwgrowtbs in, 248 
opcrahon„244 
Bc'rord, 244 
Bevan, 244 
Ombridanne, 2 14 
results, 247, 248 
Thoracic hernia, 400 

organs, pressure on, diaphragmatic hernia, 
407 

Thrombosis (see Embolism and thrombosis), 
90, 260 

following hernia operations, 200 
Thyroidal hernia, 457 

Torsion of intestine (see Volvulus of in 
lestine), 99 

of omentum (see Volvulus of omentum), 
113 

Treatment (see special chapters) 

Trcitz’s hernia, 429 
Truss, inguinal hernia 
best, COl 

complication*, 004 
contraindications, 604 
cures, 602 
diet, 606 
difficulties, 604 
historical, 600 
infants and children, 603 
limitations, 604 
measuring for, COS 
percentage of cures 602 
point of pressure, 604 
rules for wearing, 604 
Truss, umbilical hernia, 605 
Tuberculin test in hernial tuberculosis, 108 
Tuberculosis, can»e of stenosis of intestine, 
97, 107 
Item m2, age, 103 

as cause of abdominal tuberculosis, 106 

complications, 109 

contents of sac, 107 

definition, 306 

diagnosis, differential, 100 

duration of hernia, 10S 

etiology, 107 


Tuberculosis, hernial — Cent 'd 
fibrous, 107 
frequency, 107 
genital organs, 107 
inflammatory type, 307 
latent type, 109 
miliary, 

multiple lesions, 307 
operative treatment, 109 
painful type, 107 
pathologic anatom}, 100 
previous history of patient, 307 
prognosis, 109 
sac, 10i> 
eex, J07 

site of hernia, 107 
size of hernia, 106 
statistics, 107 
symptoms, 308 
treatment, 109 
ulcero cn'cous, JOG 
varieties, 100 
of hernial contents, 152 
of pubic hones, 46 

Two stage ^operation in partial enterocele, 
in strangulation, 75 
V 

Ulceration of the intestine and omental 

volvulus, 116 
Umbilical button, 339 
dyspepsia, 346 
Umbilical hernia 
age, 336 

antniotic hernia, 334 
anatomy, 336 

ancient treatment, adult*, 334 
infants, 334 
complications 
ascites, 340 

gallbladder disease, 34G 
rupture of sac, 340 
strangulation, 34G 
congenital hernia of cord, 334, 337 
contents of sac, 341 
coverings, 342 
size and shape, 337, 338 
with other malformations, 337 
contour of abdomen, 336 
definition, 334 
diagnosis, differential, 347 
early rising, 363 
ectopia vjscernm, 334 
embryology , J3S 
embryonic hernia, 33o, 338 
etiology 
adults, 336, 3il 
obesity, 336 
pregnancy, 336 
congenital, 335 
in infants, 336 
other causes, 336 
fetal hernia, 338 
frequency of varieties, 334, 343 
hernia funiculi umbilicabs, 334 
hernia of Meckel’s dnertieulum, 342 
historical, 334 
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Umbilical hernia — Cant M 
in adults, 334 
contents of sac, 312 
coverings, 343 
size and shape, 841 
In infants, 339 
contents of sac, 341 
coverings, 334 
sue and sliape, 33*) 
tune of on«et, 33*1 
infantile umbilical henna, 331 
lipectomy, 361 
local aneat heart, 955 
modem operation 335 
mortality rote, 361, 363 
nonstrangulated 361 
strangulated, 363 
omphalocele congemtali', 334 
openings in eac, 341 
operation * * 

anesthesia, 335 * 

local 355, 361 * . 

spinal, 353, 364 * 

author's modifi ntion, "359 
Berard, 334 

Celsus, 334 „ 

incision, 336 

lateral overlapping of fascia, 361 

Mayo, 359 

omentum, 357 

reduction, sac contents 358 

reseetion, intestine in sac, 359 * 

Mic, 356 

skin closure, 301 . 

. transverse overlapping of fascia, 359 
Watson's operation §59 
paraumbilical hernia, 347 
postoperative complications, 355 
treatment, 363 *- ' 

preoperative treatment 3o4, 303 
prognosis, 347 

recurrence, 343 * 

after apparent spontaneous cure *348 
starting of the navel, 334 
strangulated, in adults 302 
symptoms and diagnosis - 

congenital 343 

complications 31G r 

in adults 345 
in infants, 344 

treatment, adult* icrej icible 354 
mechanical 353 
operation 3o5 
taxis, 353 

congenital, mechauunl 348 
operation, 34? 

extrapentoneal, 349 
intrapentoiipni 349 
infants, ndhesive strapping 350 
operation, 331 
prophylactic measures 349 
umbilical dyspepsia, 346 
pad, 349 

umbiiieus, normal closure 338 
parts pass through in fetal life 338 
uterns in sac, 342 
weak snot, 345 

Umbilical hernial tuberculosis, 198 
pad, 348 


Undesceudel testis (see Testis), 129 
Ureter, hernia of 
anatomical varieties, 577 
anatomy, 577 
clinical varieties, 577 
definition, 576 
diagnosis, differential, 579 
etiology 
age, 578 
sex, C78 
sito, 578 
ulidingv 578 
historical, 576 
statistics, 576 
symptoms and diagnosis 
eystoseopic, 578 
disturbances, micturition, 578 
v ' hydronephrosis, 579 
roentgen rav, 578 
synonyms, 576 ' , 

treatment * > 

* anastomosis, 579 v 
implantation in Lladder, 579 
• « operation, 579 
w repair, 579 
f Ureterocele, 576 • 

Uterus, hernia (see Ovary, fpllopian tube, 
and uterus, hernia), 581 


V agraal hernia, 487 

operation, 4Do % 

perineal hernia, 493 
'•Varieties, 33 • 

frequency, 32 

Vas ' deferens, injury* daring, operation, 255 
\egetanan diet caus® of largo hernia*, 33 
\eatral hernia v * * 

affer appendectomy, 375, 378 1 

definition, 360 
diagnosis, differential, 375 
etiology 

* spontaneous 369, 373 
traumatic, 360 1 

eventration of abdominal wall', 372 
following appendectomy, 378 
frequency^, 3w5 « 

finca senn/uUaris 
-anatomy, 370 
definition 3CS 


orifice, 371 
sac, 372 
contents 372 
synonyms, 368 
linea transver«a, 372 
lipectomy, 381 
mortality rate, 367 
operation. •* 
cufis graft, 3S3 
fascial patch 382 
postoperative treatment 384 
preopera tire treatment 384 0 
prevention of hernia following laparotomv 
375 
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Ventral hernia — ContM 
prognosis, 3C7 
recurrence, 3Si 

sheath, of rectu«, hernia in, 372 
strangulation, 3S4 
symptoms and diagnosis 
complications, 307 
differential, 375 
functional, 374 
objective, 374 
rupture of sac, 307 
strangulation, 33? 
synonyms, 30t> 
traumatic, 300 
treatment 

mechanical, 377 
operation, 377 
taxis, 377 

' Wangensteen 331 
wound disruption, 363 
treatment, 36S 
Vcntrocele, SCO 
Vermiform appendix, hertua 
amount in sac, 0_’3, 533 
anatomy, 628 
apoplexy of, 533 

appendicitis in sac, 531, 537 , * 

complete, 533 *, 

complications 

abscess, 540 

appendicitis, 537 * 

* foreign .bodies m appendix, 530 
other conditions, 539 
definition, 623 
diagnosis, differential 
abscess, 540 ^ r 

adenitis, 540 '* 

bladder hernia, 540 
cyst, 540 v 

epiploic appendix, 540 
Meckel’s diverticulum, 540 
omental hernia, 639 k 

ovdry and tube, 540 
undefended testis, 510 
etiology 
acquired, 533 
age, 533 

appendicitis In «ac, 534 
congenital, 533 
exciting causes 533 
left sided hennas, 533 
predisposing cnu»es, 533 
sex, 533 
i femoral, 527 
frequency, 529 

hernia following append iccctomj, 526 

historical, 523 „ 

incomplete 533 , 

inguinal, 524 

mesoappendix, 532 

mortality rate, 541 

nomnflatned appendix, 531 

obturator, 530 

pathology, 530 

peritonitis, localized, 633, 537 

prognosis, 541 


\ ermiform — Cent 'd 
sac, 533 
statistic*, 524 
femoral, 527 
inguinal, 520 
strangulation, 531, 537 
point of constriction, 532 
retrograde, 53J 
sjmptoins nnd diagnosis 
Junctional, 635 
local, 530 
object; re, 530 
temperature 535 
gvnoujm*, 523 
trentment 

fecal fistula, 542 
. operation 

appendicitis, 542 
nonmflamed appendix^ 542 
Retrograde strangulation, 544 
tnxi«, 542 T 

truss, 54 2 
varietie*, 530 
Vesical hernia 555 
\csicomguinnl hernia, 1C1 
Vlabihtj of intestine, 26S 
\ olvulus of intestine 
abdominal, complicating, 100 
nnd acute obstruction, 100 
degree of torsion, 99 
etiology. 100 

prognosi", 201 . t 

strangulation, 90 , 

symptoms, 000 
treatment, 101 . 
varieties, 99 « 

* with torsion of omentum, 213 
Volvulus of Omentum .*• 
acute 714 

adhesions 114 , 

.chronic, 220 , 

diagnosis differential « 

* » appendicitis, 112 
eplploitis, 114 
gastric nicer 224 
etiologj, 114 
gangrene, 116 
hemorrhage 114 
historical 123 
in old hernias, 114 
inflammation 114 
i intruabdominal 114 
intrahernial, 114 
laparotomy in, 110 
multiple twists, 114 
operation 116 
prognosis, 116 

resection, 116 * 

taxis as cause, 114 

treatment, 116 

truss pressure as eau=e, 114 

ulceration of intestine, 114 

varieties, 114 

Vomiting in fatty hernia, 119 
id omental hernia 111 
in strangulation, 67 

of pregnancy and strangulated hernia, 
| diagnosis, differential, 7Q 
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W 

Watson operation inguinal, 230 
umbilical 359 

syringe, local anesthesia, 190 
Weak snot, inguinal, 13C 
umbilical 315 

Whooping cough, eau«c of henna, 41 


Wotjn n, blaililer henna, CIO, 005 
direct inguinal hernia, 171 
Wound, hemostasis, 50 
Wounds and diaphrngmatle hernia, 408 

X 

X ray examination of hernia, 44 



